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This announcement is intended to give detailed infonnation to prospective 
students in the Sibley College of Mechanical Engineering and the Mechanic 
Arts of Cornell University. 
For general information concerning the University and its various colleges, 
the requirements for admission, etc., the General Circular of Information should 
be consulted. This and the other Official Publications of Cornell University are 
listed on the last page of the cover of this pamphlet. Anyone of the informa-
tional publications there mentioned will be scnt gratis and post·free on application 
to The Secretary of Cornell University, Ithaca. N. Y. 
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CORNELL UNIVERSITY 
Cornel! University was incorporated under the laws of the State of New 
York on April 27. 1865. and was opened 011 October 7, 1868. 
By the Morrill Land Grant Act (July Z, 1862), Congress granted to the several 
states certain public lands from the sale of which should be established at least 
one institution of higher learning in each state. By the act of April 27. 1865. 
the Legislat ure of New York State granted its share of these lands to the 
foundation of Cornell University. 
To this combination of federal and state beneficence. Ezra Cornell added 
the resources of his own private fortune, and through his effort the University 
was established . 
With the ex~tion of the New York State Colleges of Agriculture and of 
Veterinary Medicine, which were founded and arc supported almost entirely 
by the New York State Legislature with thc aid of the fedcral gO\'cmment, 
the University in the main is supported by the income from the original endo\\'· 
ment and from the funds donated subsequently by \·arious benefactors. 
The University is at Ithaca, Nell" York, a city of fifteen thousand inhabitants, 
located at the south end of Cayuga Lake. The University Campus, lying high 
on the slope of the hills east of the town, oommand~ a I'iew of the "",,,stem hills 
and of the valley and lake, which arc of exceptional beauty. 
The Unil'ersity, with an instructing staff numbering about 750, and a student 
enrollment of more than 5,000, is oomposed of the Graduate School (degrees 
A.M., M.M.E., Ph.D., ",tc.), and the following CQlleg"'s: 
Th", College of Arts and Sciences (d"'grees A.B .. I3.Chem.), 
The College of Law (degree LL.B.) . 
The Medical College (degro:.e :'.1.0.). 
The New York State Veterinary Colleg'" (d"'grcc DX.;:'L), 
The Nell' York State Co!Jege of Agriculture (degree B.S.), 
The CoUege of Architecture (degree B.Arch.), 
The College of Civil Engineering. including Hydraulics and Sanitary Engineer. 
ing (degree C.E.) , 
The Sibley College of Mechanical Engineering and the !'.fcehnnic .\rt5. includ· 
ing branches of ;:'ofo:.chanical. Electrical. Industrial and Mining Engineering 
(degree M.E.). 
The students of the Sibley College of ),[cchanical Engineering. constituting 
nearly one·fifth of the tot.1.1 number in the Universit}", are thus associated with 
the faculties and students of oth"'r colleges. and by this intellectual stimulus 
in many fields other than engineering. are bro.:.dened and given a clearer under. 
standing of the relation of enginecring to other human actil'ities and interests. 
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SIBLEY COLLEGE OF MECHANICAL ENGINEERING AND 
THE MECHANIC ARTS 
FACULTY 
Jacob Gould Schurman, ll.M., D.Se., LL.D" President. 
Albert William Smith, 8,M.E .. "1.[\1.£., Dean of the Faculty, and Professor of 
Power Engineering, in charge of the Department. 
Rolla Clinton Carpenter, [\1.5 ., C.E., 1\-I.[\I.E., LL.D .. Professor of Experimental 
Engineering, in (harge of the Department of Engineering Research. 
Dexter Simpson Kimball, A.B., 1\I.E .. Professor of i\'iachinc Design and Indus-
trial Engineering, in charge of t hese Dep.1rtments. 
George Robert IIlcDennott, Professor of Structural Design. 
Herman Diederichs, l\I.E., Professor of Experimental Engineering, in charge of 
the Department. 
William Nichols Barnard, l\I.E., Professor of Power Engineering, and Secretary 
of the CoHcgc. 
Vladimir Karapetoff, C.E., Professor of Electrical Engineering, acting as Pro-
fessor in charge of the Department. 
Clarence Floyd Hirshfeld , B.S., 1\1.1\I.E., Professor of Power Engineering, 
Howard Drysdale 1·less. 1\I.E., Professor of 1\ lachine Design. 
Edgar Harper Wood, ilI .l\'LE., Professor of Mechanics of Engineering, in charge 
of the Department. 
Goorge Stanley Macomber, 1\I.E" Assistant Professor of Electric.11 Engineering. 
Calvin Dodge Albert , I\I.E., Assistant Professor of Machine Design. 
Will Miller Sawdon. B.S., 1\1.1\1.£., Assistant Professor of Experimental Engineer-
ing. assigned to the Deeartment of Engineering Resear.-:h. 
Walter Stebbins Ford , I\I.E., Assistant Professor of Ele<:tricai Engineering. 
George Bnrr Upton , M.I\I.E., Assistant Professor of Experiment.1l Engineering. 
Leslie David Hayes, ill.E., Assistant Professor of Machine Design. 
Seymour Stanton Garrett, C.E., Assistant Professor of i\'lechanics of Engineering. 
Albert Edward Wells, Assistant Professor of Machine Construction , in charge of 
the Department. 
Robert Long Daugherty , A. B., M.E ., Assistant Professor of Hydraulics. 
Frank Oakes Ellenwood, A,B. , Assist.1nt Professor of Power Engineering. 
Victor Raymond Gage, 1\LE., Assistant Professor of Experiment.1.l Engineering. 
Robertson 1\[atthews, 1\'I.E., Assistant Professor of Power Engineering. 
Clarence Walter Ham, ilLE., Assistant Professor in I\lachine Design. 
Henry Livingston Freeman, M.i\LE., Instructor in i\[achine Design. 
Frank Girard Tappan, :\ .1\1., M.E., InstTi.lctor in Electrical Engineering. 
Daniel Robert Francis, E.E., B.A., InstTllctor in Mechanics of Engineering. 
W. RoJney Cornell , B.Sc., Instructor in Mech:l.Ilies of Engineering. 
Artbur Graham Bierma, M.E., Instructor in £lectriCll En"'ineering. 
Henry Mark Parmley. M.I\I.E., Instructor in :"I echanics of Engineering. 
Fred Edgar Klinck, iI·I. E .. Instructor in E~perimental Engineering. 
~ Iyron A. Lee, 1\1.1\1.8., Instructor in I\lachine Design. 
Charles Dudley Corwin, I\ I.E., Instructor in il lachine Design, 
Warren Howard Hook. M.E., Instructor in E .~perimenta l En!;ineering. 
John George Pensch, ill.£., instmctor in Electrical Ellgineermg. 
Clarence Ellsworth Townsend , M.E., Instructor in Machine Design. 
William Cyrus Ballard, M.E., Instructor in Electrical Engineering. 
Clarence Andrew Peirce, A.B., ]l.I.E., Instructor in Power Engineering. 
Paul Burns Eaton, I\I.E., Instmetor in ]l. lachine Design. 
Grover Cleveland Mills, 8.M .E ., instmctor in Machine Design. 
Aleunder Chilson Stevens, iI·I. E., Instructor in Electrical Engineering. 
Robert Franklin Chamberlain, iI'i.E., Instructor in Electrical Engineering. 
Robert Louis Stevenson, B.S. in E.E., [nstruetor in Electrical Ensineering. 
William Jacob Diederichs, M.E., Instructor in Experimental Engmccring. 
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Ralph Burnette Day, !>ol.E., Instructor in Mechanics of Engineering. 
Harold Warner Brown, B.S., Instructor in Electrical Engineering. 
Welles Goodspeed Catlin, M.E., Instructor in Electrical Engineering, 
Thomas Ormond Hussey, M.E., Instructor in Machine Design. 
Arnaud Jacob Joris van def Does de Bye, ~I.E., Instructor in Machine Design. 
Edward Tompkins Jones, M.E., Instructor in Power Engineering. 
Carrol Gard~er Brown, B.S. in E.E., Instructor in Electrical Engineering. 
Enoch FrancIs Garner, ~ .. I.E., Instructor in Machine Design. 
Roy Edward Clark, M.E., Instructor in POlVer Engineering:_ 
Louis Jacquelin Bradford, B.S., Instructor in Machine DesIgn. 
Henry Hill Waters, 1\:I.E., Instructor in Machine Design. 
Percy George McVetty, M .E. , Instructor in Research Engineering. 
Charles Harold Berry, M.E., Instructor in Power Engineering. 
Robert William Graham, E.E., Instructor in Machine Design. 
Charles Bigelow Bennett, E.E., Instructor in Machine Design. 
William Albert Gibson, A.B., M.E., Instructor in Experimental Engineering. 
William Deans, jr., M.E., Instructor in Electrical Engineering. 
Adam Clark Davis, 11'1.E., Instructor in Experimental Engineering. 
Edgar Hutton Di;.;, jr., M.E., Instructor in Experimental EnSineering. 
James Lefferts Landt, M.E., instructor in Experimental Engmeering. 
Charles Garret Thatcher, A.B., Instructor in Experimental Engineering. 
Charles Edwin Thomas, M.E., Instructor in Experimental Engineering. 
Paul Parrish Ashworth, M.E., Instructor in i\'iachine Design. 
Fred Stillman Rogers, M.E., Instructor in Machine Design. 
E. Richard Page, B.S., Instructor in Electrical Engineering. 
Francis Alley Hublxtrd, A.B., ~I.E.E., Instructor in Electrical Engineering. 
Assistants 
James Eugene Vanderhoef, Foreman of Foundry. 
Walter Liston Head, Foreman of Forge Shop. 
Leroy Hooper, Foreman of Pattern Shop. 
Birdette Newton Howe, Assistant in Machine Shop. 
Howard Stanley Bush, Assistant in Pattern Shop. 
Charles Albert Brooks, Assistant in Forge Shop. 
William Benjamin Buck, t\ ssistant in r-,'Iachine Shop. 
William Daniel lIIcLaughlin , Assist-'mt in jl .. lachine Shop. 
--- ---, Assistant in Foundry. 
Alfred W. Allen. Assistant in Pattern Shop. 
George Washington Race, /'l'Iechanician in Sibley College. 
Edward Warren Gregory, Mechanician. 
Charles Alfred Culligan, !I'lechanician. 
Charles Bedell, Engineer. 
}'-largaret Isabelle Colquhoun , Clerk in Experimental Engineering. 
Edith N . Robinson (Mrs.), Secretary to the Dean. 
Paul Hnrold Berggreen, ~J.E., Librarian of Sibley College. 
PURPOSES OF INSTRUCTION 
Sibley College is organize<! not only to teach the fundamental principles that 
underlie the various branches of mechanical, electrical and mining engineering, 
but also to give such practical t raining and such instruction;n the economics of 
engineering as is possible in a technical school. In addition to giving this broad 
fundamental instruction, it is intended to prepare the student for entering one or 
more of the following special fields: · 
A. Electrical Engineering. 
B. H eat-Power Engineering. Steam Engineering or Internal Combustion 
Engineering. 
C. Structural and Plant Engineering. 
D. Ship Design and Construction. 
E, Industrial Engineering. 
F. Mining Engineering. 
i t is well recognized that theoretical instruction must be supplemented by 
e:<perience in practice and by contact with life before one can attain his greatest 
usefulness in the profession; hence, in Sibley College, an eflort is made to bring 
the student into contact with teachers who are closely in touch with commercial 
engineering practice to the end that he may thus become familiar with problems 
encountered in modem engineering and with CQlTllllucial methods of solving them. 
It is hoped in this way to shorten somewhat the period of adjustment for the 
graduate when he begins actual engineering work. 
The sucress of an engineer has come more and mOfe to depend upon his 
ability to meet men of education and culture on equal tcnns. Since the work 
in the regular four year course in this college is almost wholly technical, it is 
prefernble that the student before entering the College should have a thorough 
general education, and if possible, the training of a liberal college course. Those 
.... ho have not had this broader education should. if possible, devote one or two 
years to subjects taught in the College of Arts and Sciences. A fi ve year course 
for Sibley students, including the equivalent of one year of this broader training, 
is outlined on pages 3 ' and 3:1; and a six year course leading to the degrees of 
A.B. and r.L E. is described on page 32 The I!ntran..:e requirements for these 
courses demand less mathematical preparation than is specified for the four year 
engineering course. 
In addition to the prescribed courses in Sibley College those students who 
have the necessary time available may elect. with the permission of their class 
adviser, any course in any college of the University, provided they have had the 
required preparation for the work. 
OPPORTUNITIES FOR EMPLOYMENT 
Mechanical Engineering underlies nearly all branches of the industries; its 
province includes the desib'n. construction, operation and testing of steam en-
gines, steam turbines, boilers and power plant auxiliaries, gas and oil engines· 
· For b<.O.nche. relating 10 Civ il Engineering and A,chilc<:ture . ..,,, the Announcement. 01 the 
Collqe of Civil EnginMring and of tbe CoU.~e of Arehiucture. 
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with their auxiliaries, hydraulic machinery. pumping engines, railway equipment, 
compressed air machinery, ice making and refrige rating machinery , equipment 
for heating and ventilation, machine tools, mill equipment and transmission 
machinery. The work of the mechanical engineer includes the pJanningofpower 
plants and factories, the selection and installation of their equipment, the develop-
ment of the systems of operation and of manufacturing processes and the organiza_ 
tion and administrtlion of industries. Electrical Engineering includcs Ule design , 
construct ion, operation and testing of electrical equipment used for the genera-
t ion, transmission and utili\<.'I t ion of electrical energy. Electrical engineering 
has many subdivisions such as pow~r supply for factories, electric lighting, 
electric railways, telephony, telegraphy and electrical processes. Mining En-
gineering concerns itself with mining methods and machinery and the metal. 
lurgical processes. 
From the foregoing very brief outline of some of the fields covered bv the 
branches of enginccring for which the students of Sibley College are fundam~taUy 
prepared, it is seen that the opportunities for the graduates to secure employment 
are extremely broad. The graduates, after gaining requisite experience in prac-
tice, usually occupy such positions as designers, supervisors of construction, 
inspectors, testers, research engineers, superintendents of departmen ts, works 
managers, efficiency engineers, spe<:ialists in welfar~ work and in labor problems, 
consulting engineers, insurance investigators, commercial representatives, 
engineering salesmen , educators, and managers and presidents of commercial 
organiMtions. 
There has always been a dearth of men fitted to fill the higher positions in the 
engineering and business fields: and the salary and position that the graduate 
wil! eventually obtain depends not only on his engineering t raining but on his 
inherent ability, industry, initiative, capacity to recognize and seize opportunities 
as they arise, and on his other personal qualities. The young man who bas just 
graduat<'d from Sibley College has little difficulty in securing immediate employ-
ment with salary sufficient for self-support. and if he eventually shows the proper 
qualifications he may rise to the highest positions attainable in engineering and 
business fields. 
BUILDINGS AND EQUIPMENT OF SIBLEY COLLEGE 
The Sibley College cif Mechanical Engineering and the Mechanic Arts receives 
its name from the late Hiram Sibley of Rochester, who between the years [870 
and 1887, gave 5 180,000 toward its endowment and lXjuipment. Mr. Hiram W. 
Sibley has added more than Sl50,OOO for later constnlctions and equipment. 
The Sihley buildings are situated at the north end of the Campus, and stand upon 
~round Imsed from the University for the purposes of the College, under an 
agreement with thc late Hiram Sibley. There are six large buildings and several 
smaller oncs. 
The main building is three hundred and seventy feet long, fifty feet in width, 
and thrc~ stories in height. It contains the reading room and reference library, 
drawing rooms, lecture rooms, offices, class rooms, and a large and well-lighted 
auditorium. 
Franklin Hall is occupied on its first two floors by the Department of Electrical 
Engineering. which in addition uses temporarily a portion of Rand Hall. 
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The Department of Experimental Engineering occupies two two-story build-
ings, each about one hundred and fifty feet long by forty feet wide, besides a 
boiler plant thirty by forty feet, a refrigeration laboratory thi rty by forty feet , 
and the east basement of the main building, 
Rand Hall has recently been added to the Sibley College group (a t a cost of 
$60,000) through the generosity of Mrs. Florence O. R. Lang. This building is a 
memorial to Jasper R. Rand, Addison C, Rand, and Jasper R. Rand, jr., the 
father, uncle, and brother of the donor. It is a three-story building, the main 
portion of which is onc hundred and seventy feet long and fifty feet wide; it con-
tains the machine shop and pattern shop, and a portion is used temporarily for the 
e1ectricallaboratories. 
The foundry and forge shops occupy a one-story building one hundred and 
eighty feet long and forty feet wide. 
MECHANICAL LABORATORIES 
The instruction in the Department of Experimental Engineering is given in 
several separate laboratories, each of which is thoroughly equipped with the 
machines, apparatus, and instruments necessary for instruction in research. 
The Materials Testing Laboratory. This laboratory is equipped for tension 
and compression tests with all Olsen 300,000 pound machine, a Riehle 100,000 
pound machine, a 200,000 pound Emery hydraulic machine, toge ther with several 
other machines varying in capacity from 10,000 to 100,000 pounds. For trans-
yerse tests there is a RiehM machine of 200,000 pounds capacity and a Pairbanks 
machine of 10,000 pounds capacity. There are two Thurston autographic torsion 
machines, one Olsen torsion machine of 200.000 inch-pounds capacity, and one 
Upton-Lewis fa tigue testing machine. The equipment includcs extensometers, 
a cathetometer, gas furnaces, tempering baths, and all other apparatus require<! 
for the determination of the physical qualities of engineering materials under 
tensile, compressive, transverse, and torsional stress, and under different kinds 
of heat t reatment, 
The Steam La horatory. In this laboratory there is a ' 50 H.P. triple expan-
sion Allis-Corliss engine so fitted up that it may be operated as a simple, com-
pound, or triple expansion engine, condensing or non·condensing. There are 
also several smaller engines including a Russell, a Harris·Corliss, a Payne, a Troy, 
and a Wickes Bros. automatic engine. There are three surface condensers which 
may be connected with these engines as desired. There is a 35 kw horizontal 
Curtis turbine and a 15 kw De Laval turbine which drive electric generators 
and may be run condensing or non-condensing. 
!\ two-stage steam·driven Ingersoll-Rand compressor and three air· brake 
pumps of different types, together with meters, nozzles, and other instruments, 
are used for routine tests. This part of the laboratory also has several fans 
that can be arranged and equipped for testing. 
The apparatus and instruments used (or engine testing comprise about 80 
indicators of different types. about 75 steam gauges, a number of calorimeters 
for the determination of thc quality of steam, speed counters, tachometers, 
planimeters, etc., besides a number of dynamometers of various kinds. 
The boiler section of this laboratory has one ISO H. P . Babcock & Wilcox 
water-tube boiler of the marine type, and one 100 H. p, Babcock & Wilcox water-
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tube boiler of the standard type, both of which are fitted with internal super-
heaters. There is also one 80 H . P. Heine water-tube boiler and one 25 H. P. 
Roberts safety boiler connected with a Foster independent superheater. The 
auxiliary apparatus consists of a Cochrane open heater, a Wainwright elosed 
heater, steam pumps, traps, injectors, etc. A full set of scales, measuring tanks, 
gauges, flue gas apparatus, separating and throttling calorimeters, pyrometers, 
etc., complete the boiler equipment. 
The Gas Engine Laboratory. The equipment consists of an 8 H. P. Westing. 
house gas engine, an 8 H. P . Olds gasoline engine. an 8 H. P . Fairbanks gasoline 
engine, a 6 H. P. "Ingeco" oil engine, a 6 H. P. Hornsby-Akroyd oil engine, a 15 
H. P. Hornsby-Akroyd oil engine, a 16 H. P . Acme gas engine run on producer 
gas from a 15 H. P. suction gas-producer, and a 30 H. P. three-cylinder Westing-
house gas engine with gas producer. This last engine may also be operated wi th 
illuminating gas. Hot air engines are represented by a Rider and an Ericsson 
engine. This engine equipment is chosen to give as great a variety as possible in 
the fuels used, types of governing. etc. 
The supply of testing instruments includes several outside-spring indicators, 
optical indicators, and a manograph. For temperature measurements there are 
available high·reading thennometers and pyrometers of the expansion and elec-
trical types. 
The Hydraulic Laboratory. This laboratory contains the following machines 
and apparatus: a 6-inch single stage De Laval centrifugal pump; a 231 inch 
two-stage Worthington centrifugal pump ; a 12-inch Doble water wheel; a IO-inch 
Trump turbine; several Pelton wheels and hydraulic rams; sets of weir boxes 
with various types of weirs and nozzles for the determination of coefficients of 
discharge; various types of water meters and other apparatus for measuring the 
Bow of water, such as Pitot tubes, Venturi meters, current meters, etc. 
The Oil Testing Laboratory. This laboratory contains a Cornell oil-testing 
machine, a Thurston standard railway-testing machine, and several smaller 
Thurston machines. The rest of the equipment consists of several viscosimcters 
of different types, together with the necessary hydrometers and thermometers. 
The Refrigeration Laboratory. For the study of refrigeration the mechanical 
laboratory possesses a very complete York refrigerating plant having a capacity 
of IS tons of ice. besides a Brunswick and a De La Vergne machine of small size. 
The Cement Laboratory. This laboratory not only contains the ordinary 
appara tus for the testing of cement and concrete, bllt in addition is equipped 
with crushing and grinding machinery and a small vertical kiln for making 
investigations on the manufacture of cement from raw material. 
The Fuel Testing Laboratory. This laboratory contains a complete equip· 
ment of fucl calorimeters, and other apparatus needed for the de termination of 
the composition and calorific value of fuel. whether gaseous, liquid, or solid. 
THE ELECTRICAL EQUIPMENT 
The Department of Electrical Engineering is fully equipped with modem 
apparatus for experimental lectures, laboratory practice,plant testing, standardiz-
ing of instruments, and investigation. This apparatus has been selected primarily 
to exemplify modcrn shop tests and to familia rize the student with the practic."tl 
apparatus as well as with the theory of operation of electrical devices. 
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The Lecture Equipment. In addition to the usual complement of apparatus 
for demonstration, the lecture equipment includes an air-insulated, high-pressure 
transformer with necessary regulators for subjecting insulators and insulating 
material to alternating pressures up to 60,000 volts. This can be supplemented 
by additional transformers for raising the pressure still higher. A 30,000 volt 
transformer proddes current for wirelcss telegraphy. All the standard equip-
ment, as well as many pieces of specially designed apparatus, is employed to 
illustrate the operation of the principal laws applied in electrical engineering. 
E:o.:hibits of apparatus, such as street railway car controllers, rail sections, insula-
ting and line material, etc., are provided in profusion, This list includes a 
complete outfit for e::o;hibiting in actual operation the multiple system of electric 
car control. An electric elevator and an overhead traveling crane system permit 
the laboratory motors and generators to be brought into the lecture room and 
class room for purposes of operation and illustration, 
In order to bring the demonstration apparatus nearer to the beginner, a 
special room is provided with simple clectrieal devices with which the student 
may readily experiment. The equipmcnt is changed every few weeks to cor-
respond with the topics which are being studied in class. 
The Laboratories. The laboratory apparatus comprises a full complement 
of modern alternating and direct:current machinery of all kinds. The alternating-
current equipment includes single and polyphase alternators and synchronous 
motors, induction motors, transformers, and aU apparatus au:<iliary thereto. A 
variety of direct-current dynamos and motors, suitably mounted for testing, oover 
the field of direct current machinery. There is a large supply of ammeters, volt-
meters, and wattmeters of aU types and ranges. A General Electric oscillo-
graph is available for determining wave forms of alternating currents and volt-
ages. A 5oo-eycJe alternator is provided for experiments on electric resonance 
and in wireless telegraphy. A De Laval steam turbine geared to a direct-current 
generator, a direct-connected marine set, circuit breakers, switches, water 
rheostats, and other auxiliaries are in use for plant test experiments. A 35 kw 
direct-connected turbo-generator is also a,·ailable, The plant testing is done 
largely outside of the oollege buildings and for this purpose a large variety of 
anuneters, voltmeters, wattmeters, and other instruments are maintained in 
adjustment. Special facilities are pro"ided for the standardization of all electri-
cal apparatus. Board of Trade and Reichsanstalt standards of resistance with 
large current-carrying capacity, potentiometers and gal\·anometers, and reference 
standards of electro-motive force arc among the facilities provided for this pur-
pose. In addition to the apparatus in the laboratories, the students may observe 
in operation a three-phase power transmission in the local power and lighting 
service, Large direct-connected generators, rotaries, constant current regulators 
and induction motors, as well as the lighting and railway system, are convenient 
for inspection. The University has a modern hydro-electric plant containing 
large th ree-phase alternators direct-driven by Doble impulse water-wheels and 
by a reaction turbine. The power station also contains smaller units for direct-
current supply with all necessary auxiliary appamtus, 
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ENGI NEERING RESEARCH EQUIPMENT 
The Department of Engineering Research has all the equipment and resources 
of the yarious departments of Sibley College available for use in connection wi th 
its investigations. It is also possible, in most instances, to arrange to use the 
engineering and scientific equipment of the other Colleges of the University. 
WORK SHOPS 
The foundry occupies floor space of about 4800 square feet, and has an equip-
ment for the production of iron and composition castings. The methods of pro-
clueing duplicate work are demonstrated by moulding machines of different types 
selected to illustrate the production of castings of various kinds at lowest labor 
cost. 
The forge shop has the usual equipment of standard forges and small tools, 
as well as 11 modern drop-forge plant. Forging by the drop-hammer method, 
and power press work are demonstrated and discussed . 
The pattern shop occupies the top floor of Rand Hall with floor space of 8,440 
square feet. The work given the students in this department includes the use of 
hand and power operated tools under instructors who are skilled in the trade of 
pattern making. 
The machine shop is located on the ground floor of Rand Hall with the same 
floor area as the pattern shop. It is equipped with an electric traveling crane 
and representative modern machine tools selected with a view of demonstrating 
manufacturing methods. A part of the work-shop equipment is installed to 
illustrate the latest practice in production with specialized labor·saving machinery. 
The students are not expected to become skil!ed operators of the machines of 
th is class, but to acquire a general knowledge of their possibilities in the kinds of 
work to which they are adapted. The equipment is arranged in groups, each 
under the charge of an instructor who has made a special study of the machinery 
in his group. 
ENGINEERING LmRARY 
The Library of Sibley College, which is a branch of the University Library, 
cont."\ins a splendid equipment of reference books and periodical literature relat-
ing to the fields of engineering t.:lught in Sibley College and to the allied branches 
of learning. In addition to this library the student has access to the University 
Library and to the special libraries of the other Colleges and departments of the 
University. 
SCHOLARSHIPS, PRIZES AND LOANS 
A special pamphlet on prizes may be secured from the Secretary of the Uni-
versity. A description of the scholarships open to entering freshmen in all col-
leges is given in the General Circular of Information. Regarding Graduate 
Scholarships, Fellowships, etc., see the Announcement of the Graduate School. 
The attention of Sibley students is directed particularlr to the following 
paragraphs:-
The Frank William Padgham Scholarship. This scholarship, founded in 
IS92 by Amos Padgham of Syracuse, New York, in memory of his son, Frank 
William Padgham, a graduate of Sibley College of the class of ISSS, entitles the 
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holder to free tuition and fees in the regular course in Sibley College of ~Iechani ­
cal Engineering_ It cannot be held in connection with a New York State Scholar-
ship. The Frank William Padgham Scholarship wi\l be awarded to the candidate 
who has had his preparatory education wholly or in part in the public schools of 
Syracuse, New York, and who, having been admittoo to the regular course in 
Sibley College, shall pass the best examination in a competitive examination on 
the following studies selected from those that may be offered for admission 
to Sibley College: I. solid geometry; advanced al~ebra; plane trigonometry; 
2. third year German; 3. third year French; 4. English. Of these subjects 
the candidate must take three including mathematics. The examination for 
the Padgham Scholarship is held at the same time as the University Under-
graduate Scholarship examinations; it is, ho\\ever, a special examination and 
the candidate must declare his intention to enter the Padgham Scholarship 
examination and state his qualifications therefor to the Registrar, who l\'ilJ issue 
the usual permit to enter the examination. In case no one qualifies for this 
scholarship in the foregoing manner, the Faculty of Sibley CoJlege may, with 
certain restrictions, recommend the awarding of the scholarship to some worthy 
applicant, preferably one from Syracuse. Upon request , detailed information 
regarding the examinations and the awarding of this scholarship will be furn ished 
by the Secretary of Sibley College or by the Registrar of Cornell University. 
Sibley Prizes in Mechanic Arts. Under the gift of the late Hiram Sibley, 
made in 1884. the sum of one hundred doHars will be annually awarded in five 
prizes to juniors and seniors in Sibley College who have rtlCeived the highest 
marks in scholarship in at least three fun tenus of work required in the Sibley 
College OOUfSC and done in that college. The prizes are $30, $25, S20, SIS 
and 510. 
The Fuertes Memorial Prizes in Public Speaking, founded by Charles H. 
Baker, C.E. '86, oonsisting of 5100 and 520 respectively, are awarded annually to 
those member.; of the junior and senior classes in the Colleges of Engineering and 
Architecture, who may be selected after competitive tria! in public speaking. 
The orations delivered in competition for these prizes are to be original composi-
tions on technical subjects and must be argumentative in character. In making 
the awards both the character of the argument and the manner of delivery will 
be considered. 
-The Wurts Loan Fund, the gift of Alexander JayWurts, in memory of his 
mother Laura Jay 'Vurts, was founded in 1912 to assist needy students of the 
two upper classes in Sibley College. Upon the recommendation of the Dean 
of Sibley College, loans from the income from this fund may be awarded by the 
Faculty of Sibley College, with the approval of the Treasurer, to one or more 
students each year. 
PREPARATION FOR ADMISSION 
As the instruction in Sibley College is almost entirely of a scientific or engineer-
ing character, and as, at best, the student has only \'ery limited opportunities 
for instruction along broader lines. it is desirable that the training for entrance 
-For infonnatwn r"!larding th~ other loan fund. and tbe oppOrtu!'iti.s for ''''If .upport see 
tbe Ceneral Circular "f Inf"nnat)o" Or t h", p<ompblot "" F)nanC1al AsslStan«: and Self.Help. 
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should be as liberal as possible with stress on subje<:ts like language and history. 
and with physics and chemistry deferred until after entering the University. 
While three years of any onc of the foreign languages listed on page J 5 \.,.jn be 
accepted by Ihis college as satisfying the language requirement for admission, 
prospective students are strongly advised to study German and French, not 
only for their cultural value but for their engineering literature. It is of advan-
t;lge for those entering the engineering courses to have had some instruction in 
free-hand sketching. 
Students who have had some engineering experience usually gain morc than 
others from the C()urses of Sibley College; hence it is recommended that prospec_ 
tive students spend at least one summer vacation in touch with some kind of 
engineering work. 
As already mentioned, it is desirable for the student to obtain, if possible, 
the training of a liberal college course before entering Sibley College. and those 
who have not had this broader education are recommended to take either the 
five year course or the six year course, if they can afford the additional time and 
expense invoh'ed, 
ADMISSION AND CLASSIFICATION 
The following five classes of students are admitted to the work of the Sibley 
College of !'.Iechanical Engin('€ring and the Mechanic Arts: 
I , Persons who desire to begin as freshmen the regular four year under· 
graduate courses relating to mechanical, electrical, industrial or mining engineer-
ing and leading to the degree of Mechanical Engineer. (Sec page 16 for require-
ments (or admission, pages z4 to z8 for COUTSI' relating to mechanical, electrical 
and industrial engineering, and pages z9 and 30 for course relating to mining engi-
neering.) 
2. Persons who desire to begin as freshmen in the five year course leading to 
the degr('€ of Mechanical Engin('€r. (See pages 16, 3 1 and 3z) . 
3. Persons who ha\'e a lready attended some technical or similar institution 
and desire to enter with advanced standing the regular course in Sibley College 
leading to the (\egrec of r-,'Iechanical Engineer. (See pHge I i). 
4. Persons who desire to enter as special students not candidates for the 
degree of Mechanical Engineer. (S<:e page 18). 
5. Graduate Students. (Registration in Graduate School of Cornell Uni-
versity. See Announcement of the Graduate School. ) 
For the combined oourses of six years leading to the degrees of Bachelor of 
Arts and Mechanical Engineer, see pHge 32 . 
• 
, 
SIBLEY COLLEGE '5 
List of Subjects for Entrance to Sibley College 
;.;ou::-The 1.<'nn unit means the "QU;"a)en t of five prepared recil:>.tioM a ",~.k for one rear in 
"subject. See General Circular of Information for detailed inlonnation. 
Subi.<:t 
English A . 
English B . 
Group a. 
Algebra, Elementary. 
Algebra, Intermediate. 
Algebra, Advanced 
Geometry, Plane. 
Geometry, Solid. 
Plane Trigonometry 
Group b 
Unit.s Non;: 
'] Four year Course : All seven units 
[ in Group () are required. 
I Five year Course : From Group a 
;.1 five units arc required, including 
Jf If English A & B. . .. .... 3 units 
I El. Algebra ........... I " 
;.1 Plane Geometry ...... J " 
Jfi 
Subject u nits 
History-Ancient ....... .... ~ or 
Modern y. or 
American, Civics U or 
English ........... J.1 or 
German-First Year. 
Second Year. 
Third Year. 
French- First Year 
Se<::ond Year . 
Th ird Year. 
Grcek- First Year. 
Second Y car. 
Third Year 
latin- First Year. 
Second Year. 
Third Year . 
Fourth Year. 
Spanish-First Year. 
.. Second Y car 
Third Year 
Italbn- First Year. 
Second Year. 
Third Year. 
Spherical Trigonometry. 
Physics. 
Chemistry 
Physical Geography . 
Biology' ........ . 
Botany ' 
Zoology· 
Agriculture . 
Drawing 
NOTE;: 
Four year Course : From Group b 
': I eight units aTe require<! , includ· 
ing 
Foreign Language (one). 3 units 
': I History I " Elective 4 
'I Five year Course: I·'rom Group b 
[ ten units are required, including 
I Foreign Language (one) . 3 units 
I History I " 
Electiye 6 
,'mong the electives may be In-
cluded Intermediate Algebra, Ad-
vanced Algebra, Solid Geomctr" or 
Plane Trigonometry of Group (I. 
Manual Training. 
Any other High School Subject 
, 
;.1-1 
>I f an applicant ha< countedjBiology (,) he may not al.., offer Dotany (1) or Zoology (1). 
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Credit for entrance subjects· may be secured in the following ways : 
I. By passing the required CornO!I1 University Entrance Examinations 
held in September in Ithaca and New York City, and in January in IthaC.1. 
2, By passing the College Entrance EMrnination Board Examinations 
held in June in various places. (Address the Secretary of the College Entrance 
Examination Board, P. O. Sub-station 84, New York City.) 
3· By passing the Regents' Examinations (for students who have prepared 
in New York State) . 
4· By presenting an acceptable school certificate. 
Por the regulations relating to admission at the beginning of the second tenn 
see next )h1gC. 
1. REQUIRE MENTS FOR ADMISSION TO THE FRESHMAN CLASS 
IN THE FOUR YEAR COURSE 
(All correspondence concerning admission to the freshman class should 
be addressed to the Registrar of Cornell University. All credentials relat-
ing to the admis.sion of new students must be in the hands of the Registrar 
before September first.) 
For admis.sion to the four year course the applicant must be at least sixteen 
years of age and must satisfy either A or B of the following scholastic requirements : 
(A) He must offer 15 units from the List of Entrance Subjects given on page 
15, and besides including all of Group a (three units of English and four of Mathe· 
matics), he must offer from Group b, one unit of History, three units of one 
Foreign Language (ancient or modern, but preferably German or French) and 
four other units, preference being given to subjects other than Physics and 
Chemistry, as these are included in the engineering course; or 
(B) He may oITer, as a substitute for A, either the Arts CoUege Entrance 
Diploma, or the Sdence College Entrance Diploma, issued by the Department of 
Education of the State of New York, provided he receives credit for the four units 
of Mathematics of Group a. 
2. REQUIREMENTS FOR ADMISSION TO THE FRESHMAN CLASS 
IN THE FIVE YEAR COURSE 
[AU correspondence concerning admission to the freshman class should be 
addressed to the Registrar of Cornell University. All credentials relating 
to the admission of new students must be in the hands of the Registrar be-
fore September first .] 
f'or admission to the five year course the applicant must be at least six teen 
years of age and must meet the following entrance requirements: 
(A) He must offer fifteen units from the List of Entrance Subjeds given on 
page 15 and must include English 3 units, Elementary Algebra I unit and Plane 
Geometry I unit (from Group a), 3 units in one Foreign Language and I unit 
of History (from Group b) and six other units from either group; or 
(D) He may offer, as a substitute for A, either the Arts College Entrance 
Diploma, or the Science College Entrance Diploma, issued by the Education 
Department of the State of New York. 
'Por det.:!.i!s con""rniog entrance subjeots a nd method. of admission ""e the Ceneral Circular 
of Infonnation . 
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3. ADMISSION FROM OTHER COLLEGES 
[All correspondence concerning admission from other colleges should be 
addressed to the Registrar of Cornell University,) 
'7 
A student who, having al ready attended some technical or similar ins titu t ion 
of collegiate rank, desires to enter the regular course in the Sibley College of Cor-
nell University should fi le with the Registrar of Cornell University, on an official 
blank to be obtained from him , a formal 3pplication for admission to Sibley 
Co1!ege along with an official certificate from the institution already attended, of 
his honorable dismissal. his entrance examinations in detai l, his terms of attend-
ance and the amount of work that he has completed, and a detailed statement of 
the courses pursued. He should al30 send a catalogue of the institution, writing 
on it his name and marking the entrance requirements that he has satisfied and 
each subject that he has completed. 
4. ADMISSION AT THE BE GINNING OF THE SECOND TERM 
Certificates and credentials for admission at mid· year must be in the hands 
of tbe Registrar not later than january 15th. 
Students who meet in full the requirements for admission as freshmen in 
either the four year or the fhoe year COUTse may enter Sibley College at mid-
year to pursue courses which will be spedally outlined to suit each individual 
case and which will lead to the degree of !llechanical Engineer at the end of four 
and a half years.· 
Tn order to secure admission at mid-year withad\'anced standing in the regular 
four year course in Sibler College, with a view to graduating in less than four 
years, the applicant must have attended an institution of collegiate rank, and 
must secure credit for such univcrsity courses as will enable him, by attending 
during the remainder of the college year and (possibly) during the succeeding 
Summer Session, to substantially complete the )'I'ar's work scheduled for the 
class he wishes to enter. 
On application made to the Registrar on or before january 15th in any year, 
special entrance examinations in any of the University entrance subjects may 
be arranged for students who must be examincd in onc or more subjects to com-
plete their requirements for admission a t the middle of the year. These special 
entrance examinations will be held in Ithaca on or about january 25th of each 
y=. 
5. ADMISSION AS SPECIAL STUDENTS 
[All correspondence concerning the admission of special students should 
be addressed to the Secretary of Sibley College. All applications for ad-
mission m ust be made on the official blanks provided for the purpose and 
obtainable from the Secretary.] 
Men at least twenty-one years of age may be admitted as special students 
in mechanical engineering not candidates for a degree, pro\"idcd they have had 
sufficient experierrce in some line of mt chanical engineering to show that they 
' Tho"" meeting the requirement< of admission to .he 6"" year course must comple~ all the 
Mathematics of Group 4 (page 1$1 before the foll()wing fall. lIut One un it of this Mathematic. 
can be taken during the fi.~t term of Mundane,,; lunher shortace ma~ be rcmovM by attending 
t be fnllowing Summer Su.ion or br taking .he enlrance c.aminat,,>n, In the fa!!. 
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are worthy of special consideration because of demonstrated aptitude in engineer_ 
ing branches, and provided they give evidence of ability to do creditable work 
in the Col1ege, and provided they have neither bt.>en previously admitted to the 
University as regular students nor have been refused admission. 
They arc required to have completed before admission the mathematical prep_ 
aration of the regular students,---Qf either the fou r year or the five year courses 
(page ls)-and may be held for examination in these subjects. There arc no 
special courses for special students; such students must conform to either the 
four year course as outlined on pages 24 to 28, or to the five year course (pages 
31 and 32), depending on their preparation. Upon fulfilment of all entrance 
requirements special students may become regular students and candidates for 
the degree of M.E. Special students will not, however, be permitted to make up 
deficiencies in entrance subjects by attending University instruction in those 
subjects. 
6. ADMISSION AS GRADUATE STUDENTS 
[All correspondence relating to graduate work, graduate scholarships 
and fellowships should be addressed to the Dean of the Graduate SchooL] 
In all departmCtlts in Sibley College, work is arranged to moot the special 
needs of graduate students and, in addition, the head of the Department of 
Engineering Research will co·operate in every way to assist the graduate students 
in mechanical and electrical engineering, and will aid in providing apparatus and 
other facilities for graduate work. Graduate students register in the Graduate 
S<:hool and not in Sibley College. To be registered as a candidate for the degr~ 
of Master of Mechanical Engineering, the student must have satisfied the equiva-
lent of the entrance requirements and of the University subjects specified by 
Sibley College for the M.E. degree. Por further information regarding admission, 
registration, etc .. see Announcement of the Graduate S<:hool. 
7. P AYMENTS TO THE UNIVERSITY· 
[For detailed information regarding payments to the University and the 
expense of Jiving in Ithaca, see the General Circular of Infonnatlon.] 
BrieRy. students <mtering Sibley College are subject to a matriculation f~ 
of 55 and to the following payments; 
University Tuition (5 150 yearly). 
Sibley Fee (525 yearly)t 
Infirmary Fee (£6 yearly). 
1St Term 
'" 12.50 
3 
ld Term 
$6, 
12·50 
3 
Each student in the Department of Physical Culture is required to pay a fee 
of $2 per term and those t.'l.king laboratory courses in other colleges of the Uni-
versity must pay to the Treasurer a fee or deposit for materials used in the work. 
PaymCtlts must be made within 20 days after registration. A graduation fee of 
$10 must be paid ten days before commencement. The amount will be refunded 
should the degree not be conferred. Tuition is free to s tudents holding State 
Scholarships . 
• AIl tuition and other fees ,na)' be change<! or incrtased by the Trustee. to take effoct at &Dr 
time ",ithout previous nOI;"". 
fS tudenu in the five )'ear and four and one.hall year courses need pay this fee for but eij:ht 
tennl . 
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Non.engineering students taking shopwork or laboratory work in Sibley 
College must pay for such instruction a fee of $3.50 per record hour. When a 
student has taken, while in a non.engineering college of the University, part of 
the work required for the M.E. degree, such student before receiving that de-
gree shall be required to have paid to the University Treasurer such amount as 
II'.-ould have been paid if all such work had been taken while registered in Sibley 
College. The University Treasurer is empowered to adjust the arrears to be 
paid in irregular cases arising under the foregoing requirements. 
GENERAL OUTLINE OF INSTRUCTION 
The instruction in mathematics, chemistry, physics, geology, and general 
economics is given in the College of Arts and Sciences. All other regular subjects 
in the course are of an engineering nature and are 'given in Sibley College in the 
following departments: 1. Machine Construction; 2. Machine Design: 3. Me· 
chanics of Engineering; 4. Power Engineering: S. Experimental Engineering; 
6. Eleetrical Engineering; 7. Industrial Engineering: 8. Engineering Research. 
The following is a brief outline of the scope and purposes of instruction in the 
various departments of Sibley College. 
1. DEPARTMENT OF MACHINE CONSTRUCTION 
The object of the instruction in this Department is not only to familiarize 
the student with modern shop operations and processes, and with the workability 
of materials used in engineering construction, but more particularly to give him 
instruction in the principles of manufacturing and duplication of parts, and in 
tbe selection and arrangement of shop equipment. 
In the freshman year the student attends lectures on the general principles 
of engineering; he receives instruction in the foundry in moulding, core making, 
mixing of metals, operation of cupola, the use of moulding machines, etc., with 
consideration given to the methods and appliances for sweepwork, large work, 
and production in quantities; and he is given manual instruction in the forging 
and heat treatment of both iron and steel, supplemCflted with illustrations of drop-
hammer work and methods used in manufacturing in large quantities. 
In the sophomore year wood working is taught with the object not only of 
familiarizing the student with wood-working tools and machines and their use, 
but more especially to teach him pattem and core·box making. Instruction is 
also given in large pattern work and sweepwork. 
In the junior year the principles of manufacturing are taught, supplemented 
by work of an illustrative character in the machine shop, where carefully graded 
instruction is given in the use of measuring instruments, hand tools, and machine 
tools, including semi·automatic and automatic tools, and in the use of jigs and 
special fixtures for manufacturing in large quantities. The administration of 
this shop in particular is intended to illustrate as far as possible approved methods 
of shop management and operation, and to give the student a general idea of 
time keeping, piece work, premium plan, and other wage systems. The instruc-
tion is given to a great extent in connection v.ith the construction of commercial 
machines. 
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2. DEPARTMENT OF MACHINE DESIGN 
The courses in orav.;ng, design and shopwork, are so organized as to secure 
the close correlation of these subjects. ~rany of the exercises in the drawing 
room, pattern shop, foundry, and machine shop involve work on the same machine 
parts. In this way the student has presented to him all the necessary steps from 
the inception to the production of finished machine parts. 
Instruction in this Department begins with lettering, the use of drawing 
instruments, the elements of mechanical drawing arcording to the best practice 
in commercial drafting rooms, and empirical design. 
Following this the student is taught descriptive geometry and t he principles of 
mechanism. The drawing·room work in the latter course is closely related to the 
class·room instruction in cams, gearing, and linkages, with application to the 
kiuematic design of machines. 
After the student has received instruction in mechanism and applied mechan· 
ics, he takes up the mathematical side of machine design, the instruction being 
given by lectures, recitations, and drawing·room work, The student "lays out" 
mechanisms on the drawing boord , analyzes the force, velocity, and energy 
transionnations in\'ol\'ed; proportions the members with consideration of 
strength, rigidity, and shop operations: and makes working drawings for the 
complete designs of machines, 
The Department offers two of the optional groups that are open to seniors, 
The first includes instruction in the design of industrial structures and in the 
selection and arrangement of equipment for factories, power plants, etc. The 
second senior option offers instruction in ship design and construction, and 
includes both lectures and drafting.room work bearing on the theoretical and 
practical design of ships and also a discussion of the important features in the 
resistance, propulsion and poweri llg of vessels , 
J. DEPARTMENT OF MECHANICS OF ENGINEERING 
Instruction is gi"en in this department in theoretical and applied mechanics 
beginning with a course for sophomores in the fundamental principles of statics 
and kinetics, with application to mechanisms, followed by a comprehensive 
study of the mechanics of materials with their application to engineering design. 
An effort is made to teach s tudents to think rather than to memorize, With 
t his in view, the free·body method is used in the solution of problems involv. 
ing forces, and students a re required to work from fundamental definitions and 
principles rather than from formulas, 
For juniors a course in hydraulics is given. A broad knowledge of the funda· 
mental principles is deemed of more value than familiarity with special fonnulas 
or numerical coefficients. For seniors an elective course on hydraulic turbines 
is offered , While t he theory of turbines is outlined, stress is laid upon the prac· 
tical side of t he subject, the object being t o make the course of definite value 
for those expecting to take up hydro·electric work. The laboratory instruction 
in hydraulics is gi"cn in the Department of Experimental Engineering. 
4. DEPARTMENT OF HEAT+POWER ENGINEERING 
All students in Sibley College receive instruction in this department in their 
junior and senior years with the object of training them in the methods of solution 
SIBLEY COLLEGE 
of problems involved in the theory, design, and eeonomics of heat engines and 
their auxiliary apparatus, considered both separately and in combination in 
power plants. 
The work of this department begins with lectures and recitations on the 
elements of heat-power engineering, including the study of the elementary thermo-
dynamics of gas and vapors, theoretical and actual cycles, and ste.:1.m engines. 
This is folloll"ed by a study of steam turbines, internal combustion engines, fuels 
and combustion, furnaces, boilers, draf~ app,:1.ratus, producers, heat transmission, 
condensers, feed water-heaters and other power·plant auxiliaries, the flow of 
gases and vapors, refrigeration, and air compressors. 
In addition to taking these required courses, the student in his senior year 
may specialize in the design of steam engines or of internal combustion engines, 
by taking the lecture and drafting courses specially devoted to these subjects. 
He may also attcnd special lecture courses on steam turbines, steam boilers, 
and gas manufacture. 
5. DEPARTMENT OF EXPERIMENTAL ENGINEERING 
Instruction in this department begins in the sophomore year with the study 
of materials of engineering, their manufacture, properties, and uses. 
Throughout the junior and senior years the student receives instruction 
in the very completely equipped mechanical laboratories (described on page 9) 
not only to familiarize him with the various types of testing apparatus and to 
give him ski ll in their usc, but to teach him the best methods of research. Briefly, 
the courses include the use of computing machines: the tcsting of engineering 
materials, with determination of influences of composition and heat treatment: 
the calibration and use of indicators, gauges, thermometers, dynamometers, etc.; 
tests of lubricants: fuel calorimetry; steam calorimetry; \'alve setting: tests 
of boilers, steam engines, turbines, pumps, heaters, condensers, injectors, and 
other steam apparatus: tests of air compressors and refrigerating machines; 
tests of external and internal combustion gas and oil engines; and tests of hydrau-
lic machinery. 
6. DEPARTMENT OF ELECTRICAL ENGINEERING 
Instruction in electrical engineering begins in the junior year and is based on 
the required courses in physics and mechanics. The instruction begins with the 
elements of electrical engineering taught by lectures and recitations, both experi-
mental and theoretical, by problems solved in the computing room and by 
laboratory exercises. Briefly, this introductory course covers a review of the 
fundamental laws of electric and magnetic circuits, electrical measurements, 
and the theory, structural features, and operating characteristics of electrical 
apparatus. Direct current work is covered during the first term and alternating 
currents during the remainder of the year. 
In the senior year the students who are specializing in mechanical engineering 
have a brief advanced laboratory course and receive instruction in the solution 
of such electrical problems as are encountered in general engineering practice. 
Those who specialize in electrical engineering receive in the senior year 
advanced instruction by lectures, recitations, computation exercises, and labora-
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tory experiments. This subject is approached from three points of view: (a) 
analytical; (b) graphical; and (c) experimental. Each senior follows through a 
series of problems in which, starting with the data given, he makes application 
of the fundamental principles involved and predicts the performance of the 
mechanism or apparatus under various conditions of operation, or he determines 
the necessary dimensions for specified performance. In the laboratory, experi. 
ments in great variety show the characteristics of machines under operating 
conditions, and familiarize the students with the construction and operation of 
the various commercial types of electrical apparatus. 
During the second term of the senior year a number of courses are offered 
by specialists in the different departments of the field of electrical engineering, 
these courses being planned simply to illustrate the manner in which the several 
industrial requirements are met. Electric railway engineering, power generation 
and transmission, the design of electrical machinery, wireless telegraphy and 
electric waves are among the topics t reated this year. The students do not 
become engineers or designers in these various fields, but they learn enough 
of each to appreciate the kind of problems which predominate. Recitations in 
this work are carried on in small sections, thus securing to the student a large 
amount of individual attention which is devoted primarily to developing 
originality and initiative. 
A considerable amount of undergraduate research is being carried on from 
year to year by juniors and seniors, under the supervision of the electrical depart.-
ment. The purpose of this research is to develop initiative and resourcefulness, 
to promote interest in inventions, and to prepare the student for commercial 
research or for more advanced academic work. 
7. DEPARTMENT OF INDUSTRIAL ENGINEERING 
Until recently the field of the mechanieal engineer was a comparatively nar· 
row one and comprised mainly thedesign, construction and operation of machinery. 
As industry has developed, however, many technically trained men have entered 
the fields of manufacturing, selling and administration. This is a natuml and 
increasing tendency since industrial development rests mainly upon a scient ific 
basis. There are few lines of human activity today that are not connected in 
some way with applied science and this is IJ..'l rticularly true of those lines known 
by the general term of engineering. 
The success of the engineer in times past in meeting these commercial require-
ments, for which he had received no special training, was probably due to the 
method of attack characteristic of the engineer and to superior knowledge of the 
technical side of the work. But the commercial demands upon the engineer are 
now becoming so great that special training is necessary to equip him more 
completely for this larger field. This will appear more evident when it is con' 
sidered that a large number of the graduates of mechanical engineering colleges 
go into the commercial side of engineering. 
Therefore, in addition to training in the fundamental principles of engineering, 
every student in the regular courses in Sibley College is given some work in 
industrial organization and administration before he graduates; while in this 
department a more complete provision is made in the senior year for those who 
wish to specialize in the commercial side of engineering. 
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The work of the department begins in the junior year in which all students 
in the college are given a course of instruction in the basic principles of industrial 
organization. An optional group of studies is offered in the senior year for those 
who wish to specialize somewhat in this line of work, this option consisting of the 
engineering subjects required in all senior options, special courses of lectures and 
drawing room work in plant organization and arrangement, and a carefully 
selected group of economic studies treating of accounting, business law, industrial 
history and kindred subjects. 
8. DEPARTMENT OF ENGINEERING RESEARCH 
Engineering research by undergraduate students is carried on in this depart-
ment under the supervision of a separate corps of specialists who devote their en-
tire time to this work. Those who have shown proficiency in experimental en-
gineering may have opportunity to eon.duct original investigations under expert 
guidance, and, as occasion offers, may assist in commercia! tests, made at the 
University or elsewhere, of materials, prime movers, power plants, etc. The 
equipment of every department is available for this work and the specialists in 
any department may be consulted. 
In case the investigation or research is sufficiently extended. the student 
is encouraged to embody the work in a thesis. Research, or Thesis, may be 
elected during the senior year by a limited number who have shown suitable 
adaptability for investigation. Arrangements for this work should be made 
with the Department of Engineering Research during the junior year if possible. 
Besides the courses in engineering research and power-plant testing, lecture 
courses, primarily for seniors and graduate students, are given on motor car 
construction 'and on heating and ventilating. 
This department "ill co-operate in every way to assist graduate students in 
mechanical, eleetrical, industrial and mining engineering and will aid in pro-
viding apparatus and other facilities for graduate work. 
Non-Resident Lecturers . Supplementing the regular course of instruction, 
lectures are delivered from time to time by non·resident specialists in the profes-
sion. 
COURSES OF STUDY 
The following courses of study are offered: 
I . The regular course leading to the degree of Mechanical Engineer and 
covering a period of four years (see pages 24 and 25 for the first three years of 
the course). In the senior year of this course the student may specialize in: 
Electrical Engineering (page 25) 
Heat-Power Engineering,-5team, Gas, etc. (page 26) 
Structural and Plant Engineering (page z6) 
Ship Design and Construction (page 27) 
Industrial Engineering (page 27). 
2 . The special four year course in subjects relating to Mining Engineering 
see page 29) . 
J. A five year course leading to the degree of Mechanical Engineer (see 
pages 31 and 32). 
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.J. A six year course, in which the student is registererl in the College of 
Arts and Sciences during his first three years of residence. The six year course 
leads to the degree of Bachelor of Arts at the end of the fourth year and to the 
degree of l\Iechanical Engineer at the end of the sixth year (see page 3~). 
COURSES LEADING TO THE DEGREE OF MECHANICAL ENGINEER 
J. THE REGULAR FOUR YEAR COURSE 
In the regular four year course leading to the degree of l\lechanical Engineer 
instruction is the same for aU students during the first three years. In the fourth 
year, some opportunity is offered for specializing in the different branches of 
medt''lnical, electrical and industrial enginecring. The sequence of subjects 
and the time dc'·oted to each course are given in the following tables. Detailed 
descriptions of the oourses are given on pages 33 to 46, and the requirements for 
admission are stated on page 16. 
NOTE. In referring to eourses the following abbredations are used: 
Shop, S; l'I!achine Design, D; l'I!ech:mics of Engineering, U: Power 
Engineering, P; Experimental Engineering. X; Electrical Engineer· 
ing. E, Industrial Engineering, i; Engineering Research, R . For 
description of courses gi"en by other colleges. see pages 33 and 34. 
About three hours of actual work in shops, laboratories, computing work, 
or drawing count as on(' hour credit in the schedule. 
Freshman Year 
Hours H~. 
Course Page 1\0. Clu ..... 1St Term 2d Term 
Analytic Geometry and Calculus. 33 6 6 6 
Chemistry 33 0 6 
Physics 33 J 6 0 
Drawing and Desc. Geom. 35 01, Z 3 3 
Foundry 35 53 Z or 0 o or 2 
Forge 35 5, o or I 1 or 0 
Engineering Principles 35 5, o or I ,oc o 
lI.!ilitary Drill. 34 
Sophomore Year 
H~" !lou .. 
Course Page 1\0. Cour ... 1St Term >d Term 
!lJechanics of Engineering. 38 ~15. 6 5 5 
Physics, Recitations 33 8, 9 , , 
Physics, Laboratory 33 q , , 
Chemistry 34 6 o or 5 5 or 0 
Kinematics 36 06 0 , 
Drawing. 35, 36 0 5, i 3 3 
"Iaterials. ",0 X6 , 0 
Pattern Making. 35 S7 30ro oor3 
In addition to the above, three hours a week of either l'Ililitary Drill or Physical 
Culture must be taken in the sophomore year. 
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J unior Year 
Hours Hou rs 
Course 
' ''' 
)0.;0 . Course 1St T~nn ,d Term 
Heat-Power Engineering. 39 Pw 3 3 
Elt(;trical Engineering. 4' EI4 , , 
Elt(;trical Engineering. 4' EI5 , , 
r-.l echanical Laboratory . , 0 X 10, If 3 3 
:-'Iachine Design-
(a) Drawing 3' Dw , , (b) Lt(;turcs and Rt(;itations. 3' 0 " 3 3 
~lachine Work 35 S w , , 
Industrial Organization. 44 I " , 0 
Hydraulics .. . . 38 fI.-I1 2 0 , 
Senior Year 
In the senior year the regular student must complete one of the options 
(A to E inclusive) which are given on the following pages. :\11 these options have, 
in common, courses in Power Plant Design, Mt(;hanical Laboratory, Elt(;trical 
Engineering, and Economics; and under each option are lecture and drafting 
courses devoted to the spe<:ial branch of engineering to which the option relatcs. 
In addi tion, provision is made in most of the options for electing, to a limited 
extent, courscs given in any college of the University. 
Option A. Electrical Engineering 
The senior option in Elt(;trical Engineering is planned to gi,·e to students 
fundamental preparation for positions in electric design, manufacture and 
operation, and for consulting work . 
The student who selects this option is required to take, in addition to Power 
Plant Design, Mt(;hanical Laboratory and Economics, special subjects as fol-
lows: elect rical laboratory (E. 28) , in which he actually investigates the opera-
tion of electrical machinery, and the theoretical eourses (E . 20 and 21) , in which 
he i5 taught the laws of electricity and magnetism in their practical form and is 
shown how to apply t hem to the design of electrical apparatus and how to 
predict the results in operation. 
In addition to these general fundamental electrical courses the student may 
select one or more spe<:ial subjects, such as electric power generation or transmis_ 
sion, railway work , wireless telegraphy, illumination, etc., or an electrical thesis. 
Senior Electrical Engineering Option :-
Cou'"" 
Power Plant Design . . 
Mechanical Laborator y. 
Electrical Laboratory. 
Electrical Machinery. 
Electrical Machinery .. 
Economics . . .. . ....... . . . 
'q. 
39 
4 ' 
43 
4' 
4' 
34 
No. Course 
p" 
X" 
E 28 
E20 
E" 
52 
~~~~it~~e{O~~~~ted) ~~. ;;,~~~. ~~ ..... . ... . .... .. . . 
'Lin1 ited to E •• , '3. '5 . • ,. 30. 34, Phn. IS. 27. JJ and.H a nd ~h .. 
Hou ... Hours 
1St T erm . d Term 
3 3 
3 0 
, 4 
, , 
4 4 
, , 
o or 2 2 or 0 
0 , 
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Option B. Heat-Power Engineering 
The object of this option is to train men in the design of steam and mtemaf 
combustion engines and auxiliary apparatus, and also in the design and arrange. 
ment of heat-power stations. 
The special work of this option includes lectures and class room discussion 
of the theoretical and practical considerations entering into the design of valve 
gears and engine details; governor design; balancing; determination of fly-
wheel weights; selection and arrangement of machinery for steam and internal 
combustion power plants. A drafting room course is given for the practical 
solution of problems to illustrate the theoretical discussions. In addition, 
among the elective courses, the student may include the courses in Boiler Design, 
Steam Turbines and Gas Manufacture and Transmission. 
Senior Heat-Power Engineering Option:-
Hw. Hours 
Cw~ Page No. Cou~ .. t Tenn 2d Term 
Power Plant Design. 39 p" 3 3 
Mechanical Laboratory. 4' Xzo, 21 3 3 
Electrical Engineering. ......... . 44 E35 , , 
Economics . 34 
" 
, , 
Heat-Power Machinery Design. 39 P'3 3 3 
Drawing and Design. 4' P'4 , , 
Elective (or Thesis, R. 2;, page 45) 4 4 
Option C. ~tru c tural and Plant Engineering 
This option is intended for those who wish instruction in the general engineer· 
ing problems involved in plant construction and equipment. It is intended to 
develop skill in the technical side of the planning of intlustrial plants rather than 
in detail design of machinery, and also to give the student a drill in the methods 
of attacking problems in plant design. The first part of the courses that are a 
special feature of this option treats of the graphics of construction as applied to 
standard trusses and similar structures. This is followed by instruction in the 
theory and practice of footings, foundations, sidewalls and such other details as 
confront the engineer in planning industrial works. The second part of these 
courses is devoted to the selection and arrangement of machinery, using the 
knowledge of the characteristics of machines that the student has acquired in 
other courses to guide him in selecting the proper units. Each student is required 
to make a layout of some industrial plant, such as a power house, making the 
skeleton outline of the buildings, selecting and locating the machinery and carry-
ing the design to the point usually required in a good preliminary design. 
Among the optional hours the student may, if he desires, include the elective 
courses in Steam Boilers, Steam Turbines, Gas Power Machinery and Engineer-
ing Notes. 
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Senior Structural and Plant Engineering Option;-
Hours Hours 0."= Page No. Course 1St Term ,d Term 
Power Plant Design. ........... 39 P,o 3 3 
Mechanical Laboratory. 4' X20, 21 3 3 
Electrical Engineering. 44 E35 , , 
Economics . ................. . . 34 
" 
, , 
S.&P.Engineering Design. 3' D" , , 
Drawing and Design. 37 D'3 3 3 
Elective (m: Thesis, R 27. p. 45) . 4 4 
Option D. Ship Design and Construction 
The primary purpose of Option D is to train men who intend to enter ship 
yards to make a life work of ship design and construction, but it may be taken 
profitably by men intending to follow other lines of mechanical engineering. 
In this option the fundamental principles underlying thedesign of all the types 
of mercantile, war and pleasure vessels arc d iscussed in detail. This is pro-
ductive of problems in hydro-statics, hydro-dynamics and aero·dynamics, the 
solutions of which are deeply interesting, not only to the Naval Archite<:t but to 
the Me<:hanical Engineer. 
The materials userl in the construction of vessels, their equipment, and their 
machinery, are taken up and their e<:onomic and structural values determinerl. 
The speed and powering of vessels are fully dealt with along the Jines indi~ 
rated by the results derived from the latest experimental research, as well as 
those obtained from experience with actual vessels. 
The different types of propelling machinery are critically e~amjned from the 
standpoint of their adaptability in the three classes of vessels referred to above. 
Specifications, contracts and the organization of shipyards, docks and cu-
gineering shops, form the subjects of interesting and useful discussions. 
Senior Ship Design and Construction Option:-
Houn; H=_ 
o."~ ,~, No. Couroe ,st Term "d Te= 
Power Plant Design. ... ..... ... 3 • P '0 3 3 
Mechanical Laboratory. 4' X 20, 21 3 3 
Electrical Engineering. 44 E35 , , 
Economics .. . ...... .......... 34 5' , , 
Ship Design. ........ 37 D '5 3 3 
Speed and Power of Ships. 37 D " 0 
, 
Drawing and Computations. 37 D '7 3 3 
Specifications, Contracts, etc. 3' D " 
, 0 
Elective 0 , 
Option E. Industrial Engineering 
This option is intended for those who wish to enter the commercial side of 
engineering or who are particularly interested in industrial organization and 
administration. In the special courses relating to this option are discusse<l the 
modem time-keeping and cost-finding systems, methods of planning work and 
insuring production, time and motion studies, purchasing, problems in adminis_ 
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tration, plant locating. heating, lighting, powering, safety engineering, fire pro-
tection and similar subjects. In the drafting and designing course the graphical 
work includes the application of these fundamental principles to planning in-
dustrial enterprises. The time allotcd to economics will be devoted to such 
courses as accounting, business law, government control of industry and financial 
history. Students who wish to elect this option must receive credit for History 
and Political Science 52, or its equivalent, before the senior year, since this is a 
prerequisite for some of the courses required in the option. Students expecting 
to elect this option are also advised to read for preparation as much industrial 
history and kindred subjects as possible. 
Senior Industrial Engineering Option: 
Hours Hour. 
Course Page 1'0_ Cou"", .. t Term :!d Term 
Power Plant Design_ 39 P '0 , 3 
:VIechanical Laboratory ,. X 20, 21 , , 
Electrical Engineering 44 E 3S , , 
Industrial Administration 44 1'0 , , 
Dmwing and Design 45 In 3 3 
Safety Eng'g and Fire Protection. 45 1'3 0 , 
Economics, as prescribed 6 , 
Suggested Technical Electives. These electives may be taken only with 
the approval of the Class Adviser and of the departments concerned. For 
deta iled information see announcements of the departments giving the courses. 
Fo, SESloRS ONLY 
Hours Hou," 
CQU'''' Page No. Course ut Term .d Term 
Thesis 45 R27 0-8 8~ 
Steam Boiler Design 4' P,o , , 
Steam Turbines 
" 
P'5 0 , 
Gas Manuf. and Distribution. ,0 p,g , 0 
Gas Power Machinery 
" 
p" 0 , 
Advanced Heat ·Power Engineering ,0 p,o ' -3 ' -3 
Engineering Rese.arch 4S Rn ' -3 ' -3 
Power Plant Testing 45 R'3 '-3 ' -3 
r.,-Iotor Car Constntction 45 R" 0 
Heating and Ventilating _ 45 R'5 Q , 
Engineering Notes 37 D'4 Q , 
Speed and Power of Ships_ 37 D,6 0 , 
Advanced Designing 3' D" ' -3 '-3 
Industrial.4.dministraiion 44 I" , , 
Safety Eng'g and Fire Protection. 4S " 3 0 , 
Advanced Industrial Engineering 45 1,0 ' -3 ' -3 
Special Elect. Eng. Problems 44 E33 ' -3 ' -3 
Engineering Mathematics 43 E,o , , 
Hydraulic Turbines _ 38 M" , 0 
Railway Cons. and /I'laintenance C.E .63 0 , 
Concrete Construction. C.E·77 0-3 3~ 
Alternating Currents PhyS·33 , 0 
Electrical Lab. Practice. Phys·34 3 or 0 o or 3 
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GENERAL E LECT IV ES 
Students having the necessary preparation and having the approval of their 
Class Adviser may take subjects in the following list in any year, except when the 
year is indicated by a figure immediately following the subject. The choice of 
studies is not limited to this technical list: the student may, with the approval of 
his Class Adviser and of the department concerned, take any subject in any 
department in the University. 
Hours HourS 
CourSe No. Course ,st Term .d Term 
Surveying. C.E.'" , , 
Spec. and Contracts (3 or 4) C·E.90 2 or 0 o or 2 
Elem. of Elect. Ry. Pract. (3 or 4) E25 , , 
Design of Elect. Machinery (4 E.E.). E .... 0 , 
Generation of Elect. Energy (4 E .E.). E13a , , 
Transmission of Elect. Energy (4 E.E.) E13h , , 
Assaying. Chern. 18 3 , 
Adv. Quant. Anal. Chern. q ,-, ,-, 
Adv. Quant. Anal. Lectures . ....... . . Chern. 15 , , 
Qua!. and Quant. Gas Anal Chern. 19 ~ ,-, 
Tech. Gas Anal ..... ...... ............... Chern. 10 ~, ,~ 
Chemistry of Ga~es (.~) . .......... Chern. 49 , 
Photometry Phys. 15 ,-, ,-, 
Photometry and Illumination Phys. 17 ,-< ,-6 
Photometry and Illumination. PhyS·43 , , 
Photography Phys. 18 2 or 0 o or 1 
Bldg. Stone and Clay Prod. ................ Gool. 30 , , 
Engineering Geology . Geo!. 31 , , 
General Eean. Gool ... Geol. 31 2 or 3 2 or 3 
Mining of Mineral Deposits Geo!. 34 , , 
Economics: Accounting, Business Law, Corporations and T rusts, Money 
and Banking, Labor Problems, Railway Transportation, Public Utilities, Govern. 
ment Control of Industries, etc. 
2. A FOUR YEAR COURSE I N SUBJECTS RELATED TO MINING 
ENGI NEERlNG 
Students who have satisfied the requirements for admission as freshmen in the 
four year course may substitute in place of the regular course given on pages 24 
to 28, the following special four year schedule of subjects relating to Mining 
Engineering and leading to the degree of Mechanical Engineer. 
NOTE. In referring to courses, the following abbreviations are used: 
Shop, S : Machine Design, D : Mechanics of E ngineering, M: Power En. 
gineering, P: Experimental E ngineering, X : Electrical Engineering, E: 
Engineering Research, R. About three hours of actual work in shops, 
laboratories, computing work, or drawing count as one hour credit. 
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Freshman Year 
<M>,. 
Analytic Geometry and Calculus. 
Chemistry, Introductory Inorganic 
Chemistry, Qualitative Analysis 
Physics 
Crystallography 
Military Drill. 
Pag<: No. Course 
" 6 33 Chern. I 
4Z· 7 
38* PhYS.2,7 
58* Geol. 12 
" 
Hcurs Hou .. 
1St Term .d Tern. 
6 6 
6 0 
0 6 
5 , 
0 , 
Sophomor e Year Houn Hours 
Course Page !.;Q. Course 1St Term .d Tum 
Mechanics of Engineering 38 MS.6 5 5 
Chemistry, Quantitative Analysis 42* Chern. 12 0 6 
Physics Laboratory 33 Phys. '4 .. 0 
Mineralogy 58· CooL 13 3 0 
Dynamic and Historic Geology. 57.59· 1 ,21 3 3 
Drawing 3S 01,2 3 3 
Forge Shop 35 54 0 :: 
In addition to the above, three hours a week of either Military Drill or Physical 
CuitlU"c must be taken in the sophomore year. 
Junior Year Hou.... Hours 
Course Page ~o. Course 1St Term .d Term 
Kinematics 36 06 0 2 
Drawings 35. 36 OS, 7 3 3 
Hydraulics 38 Mil 0 2 
Heat-Power Engineering . 39 PIO 3 3 
Metallurgy of Iron and Steel. 40 X6 2 0 
General Econ. Geology 60+ Geol. 32 3 3 
Mining of Mineral Deposits 60* 34 3 3 
Surveying. C.E.IO,II 3 4 
During the summer following the junior year the student is required to devote 
about eight weeks to field work in Mining and Ore Dressing. 
Senior Year Hou .... HQun 
"'"~ '''' No. Course ,.t To= "'T~ Assaying. ,,' Chern. 18 , 0 
Blowpipe Determination of Minerals 5" Gool. 14 0 
Machine Design-
(.) Drawing ,6 Ow , , 
(0) Lectures and Recitations ,6 0 ,6 , , 
Mining Methods and Design 
" 
0" , , 
Mechanical Laboratory ,0 XIO, II , , 
E::mmination of Mineral Deposits 60' Gool. 33 0 , 
Electrical Engineering 4' E I4 , , 
Electric..1.1 Engineering 4' E'5 , , 
Machine Work ,\ Sw 0 , 
Elective. ........ . 0 , 
·These refer to pages in the Announcement of the College of Arts and Sciences. '914-15. 
which may be had UpOO application to the Secretary of Cornell Univ .... ity. Ithaoa. N. Y. 
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3. REGULAR FIVE YEAR COURSE 
The requirements for admission to the five year course leading to the degree 
of Me<::hanical Engineer are given on page 16. 
The optional hours in the five year course make it possible for the student 
either to elect subjects of a liberal or cultural value, or to specialize to a limited 
extent in some branch of science in which he may be particularly interested, 
such as Economics, Chemistry, Physics and Geology; or the student may include 
some of the elementary courses in Mining or Civil Engineering or in Architecture. 
The outline of the first two years gives the subjects which must be taken 
in order that the student may enter the third year properly prepared for the 
engineering work. It is essential that the student should follow the sequen~e 
of subje<::ts as given in this outline, for otherwise it may be impossible for him to 
complete the requirements for the degree by the end of the fi fth year. · 
NOTE. In referring to courses of instruction the following abbreviations 
are used; Shop, S: Machine Design, D; Mechanics of Engineering, 10.1; 
Power Engineering, P; Experimental Engineering, X. For description of 
courses given in Sibley College see page 34; for description of courses given 
by other colleges, see the announcements of those colleges. 
First Year 
Houn Houn 
c."~ Pa~e No. Course lOt Ttrm 2d Term 
"English 4 4 
Advanced Algebra. , 5 0 
Solid Geometry. . . . . . . . . . . . . . . . . 0 J 
Trigonometry J 0 J 
Chemistry .... JJ 0 6 
Engineering Principles . J5 S, , 0 
Forge Shop. ......... J5 S4 0 
Foundry J5 SJ , 0 
Elective in Arts and Sciences. 5 0 
Second Year 
H~" Houn 
Course p ... No. Course 1St Term 2d Term 
Analytical Geometry and Calculus. J3 6 6 6 
Chemistry .......... . ....... . . J4 6 5 0 
Physics J3 3 0 6 
Drawing 
-- J5 01 , Z J J 
Elective in Arts and Sciences .. J , 
"A student who meets tbe "'Quirements foe enteance to the college of Am and Sciences. and 
who also rec<:ive. c~it for the 4 unit. of mathematics in Croup" On page 15 may be able to 
$<CUn) the A.B. deg1'<!e at tbe end of foue yean. and tbe M.E. oogree at tlte end of the fi f th year. 
During tlte fint tltree yean the student would be cegi.te~ iQ the College of Art~ aQd Science" 
but would pursue a course of studies approved by tlte Sibley College Adviser fot' five year stu· 
<lents. The l""t twO yeaes .. ould be spent in Sibley College. 
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.Mec;hanics of Engineering 
Physics Recitations. 
Physics Laboratory ... . ...... . 
Kinematics ........ . 
Drawing ................ . . . . 
r-.bterials .. 
Pattern Making. , , ........... . 
Elective in Arts. 
Third Year 
Page 
38 
33 
33 
36 
35. 36 
4 0 
35 
No. COUTS<> 
MS,6 
8,9 
'4 
D6 
DS. 7 
X6 
8, 
Fourth and Fifth Years 
Hou~ HourS 
l$t Term ld Term 
5 5 
, , 
, , 
0 , 
3 3 
, 0 
0 3 
3 0 
The fourth and fifth years are identical with the third and fourth years of 
the regular four year course (see pages 25 to 28) . 
4. FIVE YEAR COURSE SPECIALIZING IN MINING ENGINEERING 
The requirements for admission to the five year course are given on page 16. 
This five year course leads to the degree of Mechanical Engineer, and it is pos-
sible for those pursuing it to complete not only the subjects listed in the four year 
course. relating to Mining Engineering but also to take substantially all of the 
additional subjects given in the regular four year course in .Mechanical Engineer-
ing. 
5. A SIX YEAR COURSE LEADING TO THE DEGREES OF A.B. AND M.E. 
A student in the College of Arts and Sciences who has satisfied at least six 
terms of residence, no one! of them under the provisions of paragraph (2) of the 
requirements for the A.B . degree, may with the permission of the faculties oon-
cerned be registered both in the Col1ege of Arts and Sciences and also in any other 
college of Cornell University. This provision enables a student who so desires, 
to obtain the degree of A.B. from the College of Arts and Sciences at the end of 
four years , and the degree of M .E. from Sibley College at the end of six years." 
Advice and assistance in ananging such a course Inay be had by applying to the 
Dean of Sibley College and the Dean of the College of Arts and Sciences, 
In order to make it possible to secure the II. I.E . degree at the end of the sixth 
year , the student must complete the freshman engineering subjects (page 24) 
before the beginning of his fourth year, and must complete the list of sophomore 
subjects (page 24) before the beginning of his fifth year . 
• ~ footno~ on p. 31 regan;ling Ihe PQSSibilily. under ""rlain conditions. of sccuring the 
t"·,, d.grees in fi ve years. 
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COURSES OF INSTRUCTION 
SUBJECTS GIVEN IN THE COLLEGE OF ARTS AND SCIENCES· 
6. Analytic Geometry and Calculus. Throughout the year , credit 6 hours 
each term. Twenty·four sections daily, Under the direction of Dr. CARVEll.. 
3. Introductory Experimental Physics. Repeated in second term. credit six 
hours, Prerequisite courses Advanced Algebra and Trigonometry. Three lec· 
tures and three recita tions a week. Lectures : Professors NICHOLS, i\[ERRITT and 
SHEARER, and Assistant Professor GIBBS. Class·room work: .'\ssistant Professor 
GIBBS and Messrs. l\iURDOCI', ANDERSON, Bowl'. H OWES, 1\IALLOIO', R EICH. 
ROGERS, SWISHER. TUOMl'SOl' and WERK5. 
Entrance Physics will not be accepted as an equivalent of this coursc. 
8. General Phys ics . Theory. First term, credit two hours. Prerequisite 
courses Math. 6 and Phys. 3. Messrs. K ING, BROWN. GER)l ANl',GHlSON, KNAPP, 
PIOGEOl'. and POWER . Two days as assigned, Rockefeller as assigned. 
Textbook work in statics, dynamics, properties of matt.:r, electrostatics, and 
magnet ism. Two hours of course 14 must be taken in connection with course 8. 
9. General Physics, Theory, Second term, credit two hours. Prerequisite 
course 8 and the first term of 14. Instructing staff as in course 8. Two days as 
assigned, R ockefeller as assigned. 
Textbook work. A continuation of course 8. Current electricity, heat 
(including thermometry, expansion, calorimetry, radiation, and conduction, 
properties of vapors, and an introduction to the kinetic theory of gases) , and 
thermodynamics. Two hours of course ' 4 must be taken with course 9. 
14. Physical Experiments, Throughout the ye.1.r, credit t\\"o hours a term. 
Must be accompanied by Phys. 8 and 9. Must be preceded either by t-dath, 6 
and Phys. 3, or by Phys. 2 and 7 and 2 hours of Phys. 10. Assistant Professor 
RICUntY"€R, and !>.-Iessrs. BROWN, GERMANN, Glnsol'. KIl'C, KNAPP, PERKINS, 
and PIDGEO).; . Rockefeller 250-257 as assigned. 
Physical measurements, properties of matter, mechanics, he.1.t, light, sound, 
magnetism, and electricity; the adjustment and use of instruments of precision . 
Results and errors are carefully discussed. Two hours of course 14 must be 
taken with course 8 and two hours with course 9. 
I. Introductory Inorganic Chemistry. Lectures, recitations, and laboratory. 
Second term, credit six hours, 
l a. Lectures: M W F, I 1,1\1 W F, 12, Professor BROW~E and Mr. DAVIS. 
Morse I. 
Ib, Recitations (one hour a week to be arranged), and laboratory (two 2)4. 
hour periods per week as arranged). Professors DE)';NIS and BROWNE, Dr. 
WELSIl, and Messrs. OVERldAN, GULlCl.:. PARMELEE, WEI SER, MACK, BE)';NETT, 
and HOVEY. 
Entrance cr~dit in chemistry does not carr)' with it University credit in course,. If a student 
enterin/!" the Un;,'c ... ity from a pre/atatory school desire. c"'<lit in course I h~ must pass an ex · 
am inat,on ..,t by the D"f>artment 0 ChemIStry . This uamlnation is held both in New York City 
aDd 'n Ithaca on the &arne day in September .s the entrance e:tamination. Uni,'ersily c"d;1 ;n 
OOUrse I that ;s ohlain.-d. by passinG this examination d<>es not carry with it entrance cTwit in 
chemistry. 
Euminations for thMe "'ho we", una,·oid8bl~ absent from Ihe final examinations in course , 
",,11 be held at ~ p, m. On the ua}· before instructIon beGins in the fall. 
·On!y those subjects that a" includ~d in the "'l:ular/our YUt course in Meo hanical En~ineer. 
inG a", Given . Fo. the othe, sublects see the Announcement of the CoUe!r" ¢I Arlo and ScIence • . 
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6. Qualitative and Quantitative Analysis. Repeated in second t erm, credit 
five hours. Prerequisite course I . Dr . LEMOS , and Messrs. R AY, ELLEY, 
SlolITI! . DAVIS, BOIIALL, II'looDY, and T II URSTOK. 
Lectures; l' Th. 12, Morse L. R . l. 
Laboratory sections; :-'1 W P, 2~5; T Th S, 8~1 I; T Th S, 9~ 1 2 . 
Qualitati\'e work: the properties and reactions of the common elements 
and acids and their detection in various liquid and solid mixtures. 
Quantitative work: the prep..'uation and use of volumet ric solutions and 
work in elementary gravimetric analysis. 
E.~minations for those who w~re una\'oidably absent hom the final examination in cou_ 0 
.. ·il1 be held at, p. m., September '9. '9'5. 
52. Elementary Economics . Throughout the 
term. One lecture and one recitation each week. 
T , 12. Assistant Professor T URNER . 
year ; credit two 
Lectures, M, 9; 
hours a 
repeated 
I . Military Training and Instruction as Infantry. Required of all first 
year men. Throughout the year; credit one hour a term . M W F, 4 :45, Annory. 
Practical Instruc tion: Outdoors in fair weather, three hours per week ; indoors 
in winter months, one hour per week. Thcoretical instruction: Winter mont hs, 
two hours per week, covering Military Policy and Military H istory, the Value 
of MiliUry Training to a man and the Nation, Infantry Drill Regula tions, Theory 
of Target Practice, Camp Sanitation, Field Service Regulations, Personal Hygiene, 
Organization, Theory and Functions of Various Arms, Field Engineering, Guard 
Duty . Practical rifle practice on outdoor and indoor ranges required . Lieutenant 
BULL and assistants. 
2. Elective Military Training. Throughout the year , eredit two hours 
each term. Optionally substituted for Physical Training in second year by all 
students in four year and five year courses, and elective in upper class years. 
Prerequisite course I . lI.I W F , 4:~5 , Armory. An advanced course covering 
all phases of practical and theoretical work of the Infantry soldier in preparation 
for qualification for commission in the voluntecr forces of the United States. 
Lieutenant B1,;u .. and Assistants. 
3. Military Science and Tactics. Second term. credit two hours. T T h, 12, 
Goldwin Smith I::q. An advanced lecture course in il.Iilitary Science and Tactics. 
Lieutenant BULL. 
4. Band Music. Practical and Theoretical instruct ion . Throughout the 
year, credit two hours each term. ~ l W F, 4:45, Armory. 
All instruments, music, etc., are furnished by the University free of cost to 
the student. The members constitute the University Band. 
Open to all students who have made a satisfactory beginning with any of the 
customary band instruments. Properly qualified stutlents may substitute 
this course for either the required mili tary drill (course I ), or t he required physical 
training. l\ Ir. BRISSETTE. 
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SUBJECTS GIVEN IN SIBLEY COLLEGE 
About three hours in shops, laboratories, computation work, or drawing 
count as one credit hour in the schedule. 
Department of Machine Construction 
S 2, Engineering Principles . Freshmen. Either term as assigned, credit 
one hour. Discussion of the elementary principles that underlie the develop· 
ment of energy from natural sources and its transmission and application to 
human needs. Professor S)!!TII. 
S. J. Foundry Work. Freshmen. Either term, credit two hours. Six 
hours of work a week. ~ Ioulding, core making, mixing, and casting of metals, 
use of moulding machines. Demonstration of large work and production in 
quantities. ~lessrs . V.u';DERIlOEF and ---. 
S. 4. Forge Work, F reshmen . Either term, credit one hour. Three hours 
of work a week. Forging, welding, tool dressing, tempering, etc., together with 
demonstrations in the production of drop forgings. !\Jessrs. Ht;",o and BRoo,,:S. 
S.7. Pattern Making. Sophomores. Either term, credit three hours. 
Nine hours of work a week. Prerequisite course S. J. Use of hand and machine 
tools for wood working, followed by graded instruction in pattern making, con· 
struction of core boxes, e tc. .i\lessrs. HOOPER, BUSH, and ALLEN. 
S. IO. Machine Work. Juniors. Throughout the year. ~ .... o hours credit 
a term. Six hours of work a wcck. Prerequisite courses S. 3, 4, and 7. Use of 
measuring instruments, hand and machine tools, fitting, and assembling. Opera-
tion and use of jigs and other manufacturing fixtures. Operation of semi·auto· 
maticand automatic machines and the i!lustration of manufacturing methods gen· 
erally, Assistant Professor WELLS, and ~icssrs. HOWE, B uc t.: , and "lcLAUGllLIN. 
Department of Machine Design 
D. I. Drawing. Required of freshmen. First term, credit three hours. 
Nine hours of work a wcck. Lettcring (proficiency in at least one style of simple 
lettering): mechanical drawing; working drawings, including conventions, 
standards,etc., following the best commercial practice. Assistant Professor H AM, 
and Messrs. ASHWORTH, E"'TO:>; , l'Ii!LLS. V"'N OER DOES DE BYE, and WA"TERS. 
D.2. Descriptive Geometry. Required of freshmen. Second term, credit 
three hours. N"ine hours of work a wcck. Lecture and drawing periods, The 
course includes points, lines, planes. solids, tangents, intersections, and develop· 
ments , with solutions in all quadrants; isometric projections, with practical 
applications. Assis tant Professor H "'~I and Instructors as in D I. 
D.3. Drawing, For students registered for the degree of Bachelor of 
Chemistry. First term , credit three hOUTS. Nine hours of drawing a week. 
Lettering, mechanical drawing, working drawings, including conventions, stand· 
ards ,etc, Similar to Course D. I but modified to suit the needs of students regis-
tered as above. Assistant Professor H"'~I and ~1essrs. "'ILLS and WATERS. 
D.5, Machine Drawing. Sophomores. first term, credit thrcc hours. 
Nine hours of drawing a week. Prerequisite courses D. I and 2. Application of 
the work of course D. I to machine drawing in connection with empirical design· 
ing; proportioning of machine details as fixed by common practice rather than 
by mathematical thoory; making and using standard data shccts; making of 
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assembly drawings. Assistant Professor HAYES and !llessrs. BEN~'ETT, BRAD_ 
FO RD, G.UtN E!! , and HUSSEY. 
D.6. Kinematics. Sophomores. Second term, credit two hours. Pre-
requisite courses O. J and 2, and must be taken with course D. 7. Two recitations 
a week on the thcory of mechanisms, instant centers, cams, gears, linkages, 
velocity and acceleration diagrams, etc. Assistant Professor H AYES, and ]l.f essrs. 
BENNETT, BII:ADFORD, GARN E R, amI H USSEY. 
D. 7. Kinematic Drawing. Sophomores. Second term , credit three hours. 
Nine hours of drawing a week. Prerequisite oourses D. I and 2,and must be taken 
with course D. 6. Drawing board application of the work in course O. 6. Solu-
tion of mechanisms by means of instant centers, the designing of cams, gears, 
linkages, etc., drawing of velocity and acceleration diagrams, etc. Assistant 
Professor HAYES, and Messrs. BEN~ETT, BRADFORD, CAR!'ER, and HUSSEY. 
D.lo. Drawing and Design. Juniors. Throughout the yea r, credit tll"O 
hours each term. Six hours of drawing a week. Prerequisite courses D. 5, 
D. 6 , D.7, lII . 5 and 6, and must be taken with course D. 16. Drawing room 
problems in elementary machine design illustrating the work as given in D. 16. 
The student for the first time undertakes the design of a complete machine, 
laying out the general outlines, propor tioning the details theoretically, and 
modifying his results by practical considerations, All computations necessary 
for the complete design must be carefully and systematically made. \\'orking 
drawings of the most import.ant deta ils and a finished assembly drawing are 
completed. Professor KIMBALL, Assistant Professor ALBERT, and Messrs. 
BRADFO RD, COR WI!' , GRAll"'" and ROGERS. 
D.1 6. Machine Design. Juniors. Throughout the year, credit three 
hours a term. One lecture and two recitations a week. Prercquisite courses 
D. 6, D. 7, M. 5 and 6, and must be taken with D. 10. Select.ion of mechanism 
for specified work and study of practicar considerations involved. Analysis of 
energy and force problems in machines. Determination of driving de\·ices as 
1xl.sed on work to be done. Proportioning of detail parts as dictated by st.ress 
and practical considerations. Applications of the laws of mechanics and kine· 
matics to the design of machines, and a discussion of empirical design and modifi· 
cations due to practical considerations. Professor KaIlJALL, Assistant Professor 
ALBERT, Messrs. BRADFORD, COR WI!', GRAlIAM and ROGERS. 
D. n. General Engineering Design. Required of seniors in Option C. 
Throughout the yc.1.r, credit three hours a term . Lectures. Prerequisite courses 
D. 10, D . 16, and P. 10, nnd must be taken with D. 23. For students who do 
not wish to specialize in any particular branch of engineering but wish to get a 
genera! knowledge of mechanical engineering design and construction . The work 
of the first tcrm consists of a discussion of the problems met with in the design, 
construction, and equipment of mills, factories, etc., including foundations, 
walls, floors, trusses, roofs, and mill construction work in genera!; powering 
of factories, motor dri"ing of machine tools, etc, In the second term this work 
is applied to the outline design of a complete power house, including the location 
of plant: track and wharf facilities; selecting and locating boilers and engines; 
coal storage, coal and ash handling equipment: selection and arrangement of 
condensers, pumps, steam piping, etc. Professor HESS, and M essrs. LEE and 
TOWI'SEND. 
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D. 23. Drawing and Design. ~ine hours of work a week throughout the 
year, credit three hours a term. Prerequisite courses D. 10 and 16 and P. 10, 
and may only be takcn in connection with D. n. Design and drawing of various 
classes of work illust rating the principles discussed in D. n . Graphical analysis 
of stresses in trusses and other structures. In the second term, drawings are 
made for the complete outline design of a power house as discussed under 
course n . Professor HESS, and .\les5rs. LEE, and TOWNSEND. 
0.24. Engineering Notes. Elective for seniors. Second term, credit two 
hours. Prerequisite courses D. 10 and 16. Lectures on some practical problems 
encountered in the everyday work of the engineer, solutions of these being arrived 
at by a reference to actual experience in different branches of engineering. 
Problems illustrative of the application. in cumbination, of the three qualifications 
of the sue<:essful engineer. i.e .• theory, practice and common·sense. Professor 
McDERMOTT. 
D . 25. Ship Design. Required of seniors in Option D . Lectures through-
out the year. credit three hours a term. Prerequisite courses D. 10 and 16. 
The lectures of the first term deal with the conception and derivation of the ele· 
ments of form; hydro-static principles underlying the design of vessels; methods 
of computing the geometrical quantities-displaeement, centers of buoyancy, 
meUlcenters, etc. ; tonnage, reserve buoyancy and freeboard; materials used in 
the construction of vessels; the structural elements of mercantile and naval 
ships, their functions and inter-relations; construction rules of the leading 
Classification Bureaus and Navy DCJk1rtments. 
The lectures of the second term deal with the weights, strength and stability 
of vessels and the methods which are used in practice in estimating these quanti. 
ties and qualities: Safety of life at sea. is given the fullest consideration. Pro-
fessor McDER~I OT1". 
D.26. Speed and Power of Ships. Required of seniors in Option D. 
Second term, eredit two hours. Prerequisites O. IO and 16. Lectures. The 
fundamental hydro- and aero-dynamics underlying the study of the resistance 
of vessels-floating, submarine and aerial-and of the different propelling agents, 
chiefly that of the screw-propeller. An analytical discussion of the experiments 
made on models of ships and propellers in the experimental tanks and labora-
tories in the United States and abroad, and from the results obtained practical 
methods and formulas are derived for estimating the resistance and horse-power 
required for vessels of all types, as also, the most suitable dimensions of propeller. 
The different types of propelling machinery-steam (reciprocating and turbine). 
electrical, internal combustion, and their combinations; their mechanical, space 
and weight efficiencies; and their respective merits reviewed from the propulsive 
and commercial standpoints. Steam boilers of the firetube and watertube types; 
thei r characteristics and suitability for mercantile and war vessels. Professor 
l\fcDER)IOTT. 
D.27. Design and Drawing. Required of seniors in Option D. Through-
out the year. credit three hours a term. l\lust be accompanied by D. 25. Delinea-
tion of the "lines" of a vessel with selected elements of form. Drawing of 
"scantling" section according to the rules of the American Bureau of Shipping. 
Computations of geometrical quantities, strength and stability. Estimates of 
horse-pollo'er, weight of vessels and machinery. Professor !lIcDERMorr. 
" 
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D. ::.18, Specifications , Contracts, etc. Required of seniors in Option D. 
First term, credit two hours. Prerequisite courses D. 10 and 16. Lectures. 
Discussion of the hea.dings and principal points to be observed in drawing up 
specifications and contracts for vessels, their equipment and machinery. 
Financial, technical and opcrati~'e organization of shipyards. Cost systems and 
methods le.1.ding to efficient production. PrQiessor ~ l c9f.II.MOTT. 
D. 39. M ining Methods and Design . Required of aU seniors in mining : 
not open to others. Six hours per week throughout the year, c redit t wo hours 
per term. Lectures, reading and drafting as assigned. The course includes the 
design of machinery for extracting and concentrating ores, the design of pumps, 
t imbering, etc. Students in this course are divided into groups, each of which 
undertakes some comprehensive portion of the de\'elopmcnt of a mining property, 
while a seminar keeps these groups in toueh with each other. Professor K[ )[I3ALL. 
D . 40. Advanced Designing. For graduates who llave had t he equivalen t 
of D. 22 and D. 23 , or of D. 25, 26, and 2;. Advanced work in original design 
as arranged with the head of the Department of Engineering Research and with 
Professors KIM BALL, IIJcDER~IOTT, and H ESS. 
Department of Mechanics of Engineering 
M . 5 and 6. Mechanics of Engineering. Sophomores. ~1. 5 in first t~rm , 
~ I 6 in second term. Credit five hours a term. Prerequisite course ~Iathematics 
6. Theoretical and appJioo mechanics, including statics, kinet ics, and mechanics 
of materials; resolution, composition, and equilibrium of forces; statics of 
rigid bodies, cords and structures; center of gravity and moment of inertia; 
composition and resolu t ion of displacements, velocities and accelerations ; New-
ton's law; fundamental equations of motion ; rectilinear and curvilinear mot ion 
of a particle and of rigid bodies; motion diagrams; work, energy, and power. 
with application to machines; impact; friction ; graphical s tatics of s tructu res 
and mechanisms; stress and strain ;,. strength and elastic properties of materials 
in tension, compression, and shearing; torsion; bending moment, safe load ing. 
deflection and resilience in simple and continuous beams; non-prismatic beams; 
combined bcnding and torsion; eccentric loading ; curved bars and hooks; 
columns; problems showing application of principles of mechanics in cngineering 
design. Professor WOO!) , Assistant Professors G.\lIRET1: and DAt:GIIERT Y, and 
::"I essrs. CORXElL, DA\', F RAI>C IS, and PAR~[ LE\, . 
M. [2. Hydraulics. Juniors. Second term, credit two hours. Prerequisite 
courses 11 1. 5 and 6. Hydrostatics: pressures in containing ycssels , centers of 
pressure, and flotation. Hydrokinetics : flo\\' through orifices and over weirs ; 
general equation of energy; losses of head; flow in pipes and OPC!! channels ; and 
dynamic action of strcams. Assistant Professor DAUGlI F-RTY and ::"I r. FRAKC[S. 
~ 1. 2 1. Hydraulic Turbines. Elective. First term, CTooi t two hours. Pre· 
requisite course l\1. [2. One lecture and one recitation a week. Theory. con-
struction , and installation of modern hydraulic t urbines , and a study of t heir 
charact eristics with a view to in telligent selection of the proper type and size of 
turbine for any gi"cn set of conditions; costs of turbines and water power de-
velopment. Assistant Profl'SSor DAUGH ERTY. 
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Department of Heat-Power Engineering 
p, 10, Elementary Heat-Power Engineering. Required of all juniors. 
Throughout the year, credit three hours a term. Prerequisite courses Physics 
8,9, and 14, Chemistry 6, /1.1. 5 and 6, and D,S, 6, and 7. Two recitations and 
one lecture a week throughout the year. Thermodynamics of gases and vapors, 
the<:lretical cycles and general thoory of heat engines; application to steam 
engines: practical modifications in real engines; engine efficiencies and per-
formance; the indicator card as a measure of work and basis for design; economic 
features,-reduction of losses by jacketing, superheating, compounding, etc,; 
application of unaflow and locomobile principles; valves and \"ake gears; types 
of engines; governors. On account of the importance of a thorough under-
standing of this subject, the student is required to solve a large number of prob-
lems in the class room. _o\ssistant Professor ELLENWOOD, and n lessrs. CLARK and 
jO:-;ES, 
P. I l. Heat Engines and Auxiliaries, Required of C.E. seniors, Second 
term only, credit three hours. Not open to Sibley students. Prerequisite courses 
Physics 2 and 7, (or the equivalent), Chemistry I, C,E. 20. One lectur.e and two 
recitations a week. Elementary consideration of beha,'ior of gases, Gas 
engines. Theory of vaporization, Study of boilers, types of boilers; ad\'an-
tag~ and disadvantages of various types. Action of vapors in cylinders. Steam 
engines and turbines; parts and operation; types, ad"antages and disad,'ant.lges; 
application: steam consumption and efficiencies. Advantages of condensing; 
types of condensers; condenser pumps; condenser auxiliaries,-<:ooling towers, 
ponds, etc. Pumps. Contractors' plants. Cost of power. 
This course is recommended for all students who wish to obtain a general 
elementary knowledge of heat-power engineering without great technical detail. 
Assistant Professor ELL£Nwooo, and /I,·lessrs. CLA!!!.: and J0:-;ES. 
P. 20. Power Plant Design. Required of all regular seniors. 
the year, credit three hours per term. Prerequisite course P. 10. 
and two recitations a week. A continuation of course P. 10. 
Throughout 
One lecture 
Steam turbines; internal combustion engines; fuels; principles of combus-
tion; boiler furnaces and grates; heating surfaces of boilers; types of boilers; 
natural and forced draft: producers; principles go,'erning the transfer of heat: 
feed water heaters; economizers; superheaters; theory of condensation; types 
of condensers; condenser pumps; cooling towers and similar devices; water 
treating apparatus, filters, separators, and similar auxiliary apparatus; flow of 
steam and gas; refrigerating machinery, and air compressors; elementary theor)" 
types and efficiencies. 
Consideration of selection of elements and their combination in power plants, 
with the object of producing the ma~imum profit from investment and operation. 
Professor S)IITH, Assistant Professor !l'fATTIIEII"S and 1\1T. B~:!!RY. 
P.23. Heat-Power Machinery Des ign, Required of seniors in Option B, 
and not open to others. Throughout the year, credit three hours a term. Pre-
requisite courses D. 10. D. 16 :llld P. 10. and must be accompanied by course P. 
24. Discussion of types, arrangements, general properties and details of steam 
and internal combustion engines and their auxiliaries. POWl'!" IJ\ants. Professors 
BARKARIJ and HIRSHFELD and 1\ 1T. PEIRCE. 
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P. 24. Designing and Dra.wing. Required of S<!niors in Option B, and not 
open to others. Throughout the year, credit two hours a term. Prerequisite 
courses D. 10, D. 16 and P. 10 and must be accompanied by P. 23. Two drawing 
periods per week. ThCl practical solution of problems discussed in P. 23. Pro-
fessors BA.RNA.RD and H 1II.SHf"ELD and Mr. PETRCE. 
P.25. Steam Turbines. Senior elective. Second term. credit two hours. 
Prerequisite course P. 10. Two lectures a week. Classification of turbines 
and description of leading features of the various types. Mechanical and thennal 
considerations underlying the action of steam in turbines. Calculations involved 
in turbine design. Discussion of building, erecting, and testing. Adaptability 
to special conditions of service. Economic results of the use of turbines in 
engineering practiee. Professor BARNARD. 
P. 28. Gas Manufacture and Distribution (General). Seniors. First 
teon, credit two hours. Prerequisite courses D. 10, D. 16, and P. 10. Two lec· 
tures a week. The theoretical and practical principles governing the production 
and handling of all industrial gases. Professor HIRSIiFElD and MR. PEIRCE. 
P. 29. Gas Power Machinery (General). Seniors. Sc<:ond term, credit 
two hours. Not open to students taking Option B. Prerequisite courses D. 10, 
D. 16, and P. 10. Two lectures a week. General theory and salient points in 
the design and operation of internal combustion engines and gas producers. 
Description of existing commercial types, study of relative advantages, and 
consideration of questions of economy. Professor HTRSIiFElD and Mr. PEIRCE. 
P.30. Steam Boiler Design. Seniors. First teon, credit two hours. Pre· 
requisite courses D. 10, D. 16, and P. 10. Lectureson fuels, combustion, types 
of boilers, general proportions, materials, design of boiler details, settings, stokers, 
accessories, and the equipment and arrangement of boiler plants. Professor 
BARNARD. 
P.40. Advanced Heat·Power Engineering. Elective for those who have 
completed the equivalent of the design subjects in senior Option B. Work 
and credit as arranged with the head of the Department of Engineering Research 
and with Professors S~!lTII, BARNARO, and HlItSIIFl::lO. 
Department of Experimental Engineering 
X.6. Manufacture of Engineering Materials. Required of sophomores. 
First term, credit two hours. Prerequisite course Chemistry I. Two lectures 
a week. "Ietal\argyof iron and steel, copper, etc. Professor DIEDER[CIIS. 
X. [0. Mechanical Laboratory- Properties of Engineering Materials. 
Juniors. First term, credit three hours. Prerequisite courses X . 6, M. sand 6. 
One laboratory period a week. Mechanical strength of materials, tension, torsion, 
transverse, and compression tests: the variation of the mechanical strength with 
differences in composition or heat treatment; demonstration of dilIerent methods 
of tempering, annealing, forging, etc. The student is required to write and sub· 
mit one report each week upon the experiment of the previous week. Professor 
D[EDER[CHS, Assistant Professor UPTON, and Messrs. DIEDERICHS, DIX, GIBSOS, 
KliNK, and THATCHER. 
X. II. Mechanical Laboratory- Introductory Experimental EngineeriDg. 
J uniors. Second term, credi t three hours. Prereqaisitc courses M. sand 6, Chern. 
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6, Phys. 3. One laboratory period a week as assigned, onc written report a week . 
Calibration of indicator springs, steam gauges, thermometers, and dynamometers; 
practice and tests of \'arious computing machines; viscosity and friction testS 
of lubricants on various testing machines; tests of heating values of coals; 
steam quality test~. \\'ith various {onllS of calorimeters; mc.1Surement of water; 
efficiency test of steam engines and pumps, feed water heaters, and condensers. 
Reports arc required and tlH'"sc must include all the data and results of the 
various tests. together with conclusions. The preparation of the report is con-
sidered an important part of the laboratory course. ProfL'SSQr DIEIlEklCll5, 
,\ssistant Professor UPTON, and ~!essrs. OIEOEII.I(IIS, OIX, Gwso:->. KLI:->K, and 
TnATCIlEI'l. 
X. 12. Mechanical Laboratory. For students in Chemica! l"Oursc. Second 
term only , credit four hours. Prerequisite courses.1\l. s. and Phys. iO and q 
One laboratory period (Sat. 8- (2 ) and one report per week. Principal tests on 
materials of construction; use, adjustment and calibration of common enginecr-
ing instruments; testing of oils; engine and boiler trials; study of refrigemtion, 
etc. Professor OIEDlHIIC IIS, Assistant Professor G.\GE and l\lcssrs. 0 ,\\,15. 
HOOK, L,\NDT and TIlO~I AS . 
X.20. Mechanical Laboratory~E.xperimenta l Engineering. Seniors. First 
lerm. credit three hours. Prerequisite courses X. 10 , 11, P. 10. One lal>oratory 
period a week. Efficiency tests of gas and gasoline engines, steam injectors, 
stCllm tu rbine, blowing fan, hydraulic turbine and centrifugal pump; flue gas 
analrsis, etc. 
Reports are required to be full and complete, to include da.ta. and results of 
each test under consideration , and all information necessary to understand com-
pletely the machine tested and the methods used. Professor OIEDEI'lICII S, 
.o\s.sistant Professor GAC~;. and ;·dessrs. 0,\\'15, HOOK. L,\NDT and TIIOM,\S. 
X. 21. Mechanical Laboratory- General Experimental Engineering. Re-
quired of seniors. Second term. credit three hours. One laboratory period a 
week alternaling with one computing period. Written report required on each 
experiment. Detailed study of methods of testing and methods of comput."1.tion 
in the following subjects : testing of engines and boilers, air compressors, ice 
machines; measurement of flow of water. etc. 
Concerning reports see last paragraph under X. 20. Professor D1EOERICII3. 
Assistant Professor GAGE. and r..!essrs. DAVIS, HOOK, LANDT and TIIO~IAS. 
Department of Electrical Engineering 
E. 12. Essentials of Electrical Engineering. Required of seniors in the 
civil engineering and chemistry courses. First term only, credit four hours. 
Two recita tions and one lal>oratory experiment with report each weck. The 
purpose of the course is fourfold: (I ) to review and emphasize the fundamental 
physical principles applied in electrical engineering; (2) to familiarize the student 
with and give practice in the handling of electrical machinery; (3) to enable the 
student to choose the proper type of apparatus for any particular service de-
manded in ordinary elementary practice; (.~) to enable the student to read intelli-
gently electrical engineering literature. i\lcssrs. H. W. BROW N and PAGE. 
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E. 14. Elementa ry Electrical Engineering. Required of all juniors in the 
regular course, and of seniors in mining. Throughout the year , credi t two hours 
per term. Prerequisite courses Physics 8,9,and 14 1\"1.5 and 6. Must be accom· 
panied by E. 15. One leeture and one computing period a week during the first 
term; direct current circuits and machinery. One recitation and one computing 
period per week during the second term; alternating current circuits and ma-
chiner}'. Professor KARAPETOFF, Messrs. BIERMA, C. G. BROWI' , DEANS and 
STEVESS. 
E. 15. Elementary Electrical Engineering. Required of all juniors in the 
regular c<mrse, and of seniors in mining. Throughout the year, credit two hours 
per term. Prerequisite courses Physics 8, 9 and 14, M. 5 and 6. Must be attorn· 
panied by E. 14. Two recitations per week during the first term; direct cur-
rent circuits and machinery. One laboratory experiment and one report per 
week during the second term; operation of electrical machinery. Professor 
KARArEToFF, Assistant Professor FORO, and Messrs. BIERMA, C. G. BROWS, 
DEANS, PAGE and STEVENS. 
E. 20. Theory of Electrical Machinery. Required of seniors in Option A. 
Throughout the year, credit two hours a term. Prerequisite courses E. 14 and 15. 
Tlvo lectures a week. First term covers chiefly the laws of the electric and 
the magnetic circuits: represent;.tion of alternating currents by vectors and 
by complex quantities: the nature and effects of inductance, capacity, and iron 
loss; theory of transmission lines and transformers. Second term is devoted to 
the theory of transmission lines, transformers, generators, motors, and rotary 
converters. The lectures are as far as possible correlated with the work in cOurse 
E. 21. Professor K,\~ArEToFF. 
E. 21. Characterist ics of Electrical Machinery. Required of seniors in 
Option A. Throughout the year, credit fou r hours a term . Prerequisite courses 
E . 14 and 15. Two recitations and two computing periods a week. Problems on 
the work covered by course E. 20 ; in particular, performance characteristics 
and elementary design of transmission lines, transformers, induction motors. 
alternators, synchronous motors and converters, and direct·current generators 
and motors. Professor KARAPETOFF, and I\"l essrs. PERTSCII and TAPPAN . 
E. 22. Design of Electr ical Machinery. Elective for seniors in electrical 
engineering. Second term only, credit two hours. Prerequisite courses first 
term of E. 20 and E. 21. One recitation and one computation period a week. 
Principles of commercial design of electrical machinery. The topics vary from 
year to year in accordance wi th the predominant intcrests of the class and the 
progress of the a rt. The following topics have been treated in a few preeeding 
vears: 
. (I ) General data: deduction of principal formuh:e used in designing direct and 
alternating current machinery and transformers: empirical. electrical, and 
mechanical data. (2) Commcrcial requircments: cost of manufacturing: re-
quirements of serdce; guarantees. (3) Deduction of design data from tests on. 
existing machines. (4) Element ..... ry design with gi"en principal dimensions. (5) 
Selection of principal dimensions for a complcte line of similar ru.1.chines. (6) 
Mechanical design and preparation of shop drawings. (7) Transient electrical 
phenomena. Professor KARAPETOFF a,nd Mr. ---. jNot given in 1915- 16.) 
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E,23a . Generation of Electrical Energy. Elective for seniors in electrical 
engineering. First term only. credit two hours. Prerequisite courses E. 14, E. 
IS and X. II. One recitation and one computing period a ,,·eek. (a) A con· 
sideration of the modern central station for the generation of electrical energy, 
particular attention being paid to the electrical equipment and its selection. 
(b) ."r. study of the problems encountered in the design and operation of central 
stations. Assistant Professor FORD. 
E. 23b. Transmission of Electrical Energy. Elective for seniors in electrical 
C!1gineering. Second term only, credit tll'O hours. Prerequisite courses first term 
of E, 20 and E. 21. One recitation and one computing period a week. A study 
of the theory underlying the operation of the transmission line, together with 
some problems illustrating the more important points in its design and construc-
tion. Assistant Professor FORD. 
E.2S. Elements of Electric Railway Practice. Elective for seniors. Second 
term only, credit two hours. Prerequisite courses E. 14 and IS. One recitation 
and one computing period a week . Apparatus and construction involved in a 
modern railway system, including car equipment, trucks, motors, controllers, 
bodies, accessories, ovcrhead construction, third rail, conduit, and other topics of 
similar character. The underlying idea is to show the application of the general 
laws of electricity to this particular branch. Some attention is devoted to Ihe 
I1'lation of electric railways to the public and to finante. ~·I r. CHAMBERLAI N. 
E.27. Wireless Telegraphy and Telephony. Electh·e for seniors in electri-
cal engineering. Second term only, two hours credit. Two recitations a week. 
Prerequisite courses first term of E. 20. E. 2 1, and E. 28. Fundamental prin-
ciples involved in wireless telegraphy and telephony, and study of the develop-
ment of the application of these principles up to the present status of the art. 
Mr. BALLARD. 
E.28. Senior Electrical Laboratory. Required of seniors in electrical en-
gineering. Throughout the year , crroit four hours a term. Prerequisite courses 
X. II, E. 14 and IS. Two laboratory periods, one recitation, and one report a 
week. The work during the first term ineludes the following simple experiments 
selected from the most important branches of electrical engineering; tests of in-
tegrating wattmeters; arc lamps and series are lighting; electrical relations in 
transmission lines; characteristics of direct·current generators and motors; com-
mercial tests of transformers; load tests on alternators and induction motors; 
assemblying switchboards, wiring controllers; telephone work, etc. During the 
second term more advanced experiments are conducted, such as performance 
tests of transmission lines, transformers. a lternators, and induction motors, com_ 
mercial tests on magnetic qualities of steel and iron; tests of special alternating· 
current instruments; separation of losses in generators and motors; electrical 
relations in polyphase systems; operation of rotary converters; electric railway 
experiments; determination of A. C. wave-form; regulation of slorage batteries. 
Assistant Professor FORD, and Messrs. CII A~Il!ERLAll', CATLll', and BALl ... ~R Ll . 
E.30. Engineering Mathematics. Elective. Open to seniors and graduate 
students only . Throughout the year, credit two hours per term. Two recita-
tions a week and home work. General methods by which problems are expresS<'d 
in mathematical form, studied to establish a better understanding of the unity 
between the instruction in pure mathematics and the various engineering courses. 
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It is aimed to prepare the student better for engineering research and for the 
study of advanced engineering literature. The fundamental physical and mathe-
matical assun\plions a re crilkally reviewed, and the limitations in the results 
poin ted out. l'I. lethods are indica ted for obtaining approximate solutions, estab-
lish ing empirical formula!, and solving problems by the use of tables , charts, and 
mechanical devices. The course consists of problems taken in different yea rs 
from mechanical , c ivil, and electrical engineering, involving analytic geometry 
a nd the elements of d ifferential and integral calculus. The topic for 19 15- 16 
will be the mathematical theory of propagation of electric waves and oscillations 
:l long conductors, as applied to the transmission of power and intelligence. 
E. 33. Special Electrical Engineering Problems. First or sccond term, or 
both. One to thrce hours. Open to juniors and seniors. In,·est igations, con-
struction, design and testing of ele.;:trical apparatus. The number of students 
that can be :lccommodated will depend upon the available oppor tunities and 
facil ities. Professor K,\RAI'!;:TQFF, Assistant Professor FORD, :lnd ~Ir. PERTSCII. 
E.34. Current Topics in Elec trical Engineering. Second term only, two 
hours credit. Two rC"Citations a week. Reports and discussions on noteworthy 
a rticles in current electricallitt'r:lture. The purpose of the course is to familiarize 
the s tudent with the timely topics discussed in the principlll periodicals and 
transactions relating to electrical engineering. Mr. C,HLI:-i . 
E.35. Electrical Engineering for M.E . Seniors. R t>quired of Sibley seniors 
who take Options B to E, inclusive. Throughout the year, two hours credit per 
term. Prerequisite courses X. lJ, E. 1-1 and E. ' 5. Laboratory work, prob-
lems and reports. The COurse is arranged for the needs of mechanical engineers, 
particula r ath:ntion being paid to the op('ratillg features of electrical machinery, 
and to selection of proper elec trical :lpp:lratus for power and industrial purposes . 
. -'l.ssistant Professor FORO, ~·Iessrs. B.\1.1.o\RD, CATLIN, C IlAMIlERI.A I:-i, HUBIlARD. 
and STEVE:-iSO:-i. 
(NOTE. For otht'r electrical and illumina tion courses sec under Physics in 
the Announcenlent of Courses in the College of Arts and Sciences.) 
Department of Indust ria l Engineering 
1. II. Industrial Organization. Required of all juniors in Sibley College 
:lnd not open to freshmen or sophomores. Op~n to juniors and seniors of other 
colleges. First term, crooit two hours. A course of lectures on modern indus-
trial tendencies and the principles that underlie modern methods of production. 
The treatment ineludes not only the reasons for our changed methods of produc-
t ion but al.sv discussion of the principal features of such industrial factors as 
factory legislation, factory welfare work, and modern methods of administration. 
Professor KrM ]),\LL. 
I. 20. Industrial Administration. Required of all scniors in Option E. 
Elective for scniors pursuing other options. Two lectures per week throughout 
the year , c redit two hours per term. Prerequisite course I. II. .~ discussion of 
modern time-keeping and cost-finding systems, methods of planning work and of 
insuring production , administrative reports, time and motion study , purchasing, 
etc. Plant location and arrangement, heating, lighting and powering of plants. 
Professor KIM IJALL and .'\ssistant Professor WELLS. 
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I. n. Drawing and Design. Required of all seniors in Option E. One 
recitation and si.~ hO\lr~ in the drawing room pel' week throughout the yC.1f, credit 
three hours per tenn. Prerequisite CQur$("5 D. [ 0 <lnd D. [6. and must be accom· 
panied by I. zoo 
The work of the first t(Tm cOllsist~ of graphical constructions and their appli · 
cation to administrative problems; graphic planning of organization and the 
creat ion of blanks and o ther administrative documents. In this term each stu· 
den t is required to make a complete outline of the organi7~1tion of some industrial 
enterprise either from assumed data or for some plant with whkll he is fam iliar. 
The work of the sc<:ond tcrm consists largely of exercises in the location and 
arrangement of industrial plants from the standpoint of economic production. 
Each student is required to locate geographically and arrange the plant for which 
he has made an organization outline in the work of the first term. Professor 
K [ ~1BALL and l\Ir. --- . 
I. 23. Safety Engineering and Fire Protection. Required of all seniors in 
Option E. l\lay be elected by seniors pursuing other options. Two lectures per 
week during the sc<:ond term, two hours credit . Prerequisite course I. J 1 .. \ 
discussion of modem factory construction from thc standpoint of fire protection 
and also of safctyappliances in connect ion with factory equipment. Assistant 
Professor WELLS. 
1. ~o. Advanced Industrial Engineering. Open to graduates andseniorswho 
have completed the equivalent of I. 20 and n. Professor KI~[ [!AL[' and Assis t· 
ant Professor WEI.I.5 . 
Department of Engineering Research 
R.22. Engineering Research. E lective. Either term. credit one hour for 
forty hours of actnal work. Open to a limited number of seniors and graduates 
who have shown proficiency in engineering research. Commercial tests and 
special problems, which may be carried on in any dep..1 rtment of the Collcge. but 
are under the gencral supervision of this department. Professor CAR I'E!'TER. 
Assistant Professor SA\\'DO~, and :'I'IT. j\lcVETT\'. 
R. 23. Power Plant Testing. E leeti\"e. Either term. credit one hour for 
lorty hours of actual work. Open to a limited number of seniors who have shown 
proficienc), in engineering resc.1reh. Tcsting of complete power plants as occasion 
offers. Regist ration arranged for when opportunities occur. Notices of oppor· 
tun ities will be posted on the Department bulletin bO:lf(L Professor CARl'E:O;"TER. 
ASSistnnt Professor SAWOO~ , and :'I·IL ;"!CVETTY. 
R. 2~. Motor Car Construction. Electil·e. Seniors and gradua tes. Second 
term. credit one hour. Two !cetures a week, illustrated by lantern slides showing 
the structure and development of the motor car. Professor CAR\,E~TER . 
R . .!j. Heating and Ventilating. Elective. Seniors and graduates. Second 
term. credit two hours. Lectures and reeitations covering the methods of design 
and of construction of various forms of \·entilating and heating app.1rattls. Pro-
fessor CAR I'E"n: R. 
R.27 . Thesis. Senior elective. Either or both terms, maximum tota l 
credit eight hours. The work on which the thesis is base<l must be original 
investigat ion. All theses are under the general supervision of the DelXlrtmen t 
of Engineering Research. The thesis may be a theoretical investigat ion. a design 
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experimental work, or other research and may be conducted under the guidance 
of members of any department of the College, but subject to the general supervi-
sion of this department. All students who are considering the preparation of a 
thesis should consult the head of this department during the junior year if pos-
sible. A bound copy of the thesis, in the original typewriting (not a carbon copy) 
on paper 8 )( IOU' inches in size must be deposited before May 15th at the o..an's 
office, with the approval of the professor in charge of the invest igation. This 
copy becomes the property of the University, and is filed in the General Library 
where it becomes accessible for reference. Professor CARPESTER, Assistant 
Professor SA~I'DO~. and i\lr. MCVETT\', 
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OFFICIAL PUBLICATIONS OF CORNELL UNIVERSITY 
Issued at Ithaca, New York, monthly from July to November inclusive, and 
&emi·monthly (rom December to June incJl.\sive. 
(Entered as second-class matter, August ii, 1910, at the post office at Ithaca. 
New York, under the Act of July 16, 189.1. 
These publications include 
The Annual Register (for the year 1914-IS;published January IS. 1915), 
prire 50 cents. 
Catalogue Number for 1913-14 (containing lists of officers and students), 
price 25 cents. 
Book of Viclvs. price 25 cents. 
Dire<:tory of Faculty and Students, Second Term, 1914-15, price 10 cents, 
and the {ollowing informational publications, anyone of which will be 
sent gratis and post·free on request. The date of the last edition of 
each publication is given after the title. 
Ceneral Circular of Infonnation for Prospective Students, January I, 1915-
Announcement of the College of Arts and Sciences, May t, 1914. 
Announcement of Sibley College of Mechanical Engineering and the 
Mechanic Arts, February I, 1915. 
Announcement of the Coll~e of Civil Engineering, February 15, 1914. 
Announcement of the College of Law, July I, 1914. 
Announcement of the College of Architecture, May IS. 1914.. 
Announcement of the New York State College of Agriculture, June I, 1914-
Announcement of the Winter Courses in the College of Agriculture, June 
IS. 19'4· 
Announcement of the Department of Forestry, August I, 1914. 
Announcement of the Summer Tenn in Agriculture, April 15. 1914. 
Announcement of the New York State Veterinary College, Aprilt, 1914. 
Announcement of the Graduate School, January 15. 1914. 
Announcement Qf the Summer Session, March 15, 1914. 
AnnUli! Report of the Pr('sident, October I, 1914, 
Pamphlets on prizes, samples of entrance and scholarship examination 
papers, special departmental announcements. etc. 
AnnounC(!ment of the Medical College may be procured by writing to the 
Cornell University Medical College, Ithaca, N. Y. 
Correspondence co.acerning the publications of the University should be 
..... """ 10 
I 
The Secretary of CorneD University, 
Ithaca, New Yotk. 
